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Fig. .—Rear view of the shield, showing bood and rams. Fig. 2.—The shield in place on grade, Fig. 3.—Interior view of shield and tunnel. Fig. 4—Front view of shield, Fig. 5.—Lowering cf the shield to the heading. 


THE BEACH HYDRAULIC SHIELD AT WORK IN THE GREAT RAILWAY TUWWEL UNDER THE ST. CLAIR RIVER BETWEEN THE UNITED STATES AND CANADA. {sec page &7.) 
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‘FIRE ISLAND. 

The name Fire Island, which is used to designate a 
locality off the southern shore of Long Island and 
about forty miles frow New York, has become well 
known for the following reasons: It is generally the 
first land sighted by vessels from European ports steer- 
ing for New York ; it is the location of one of the prin- 
cipal lighthouses of the country, as well as the warine 
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No. 361 BROADWAY, NEW YORK. observation station of the Western Union Telegraph 
va Co. and government life-saving station, and has been 
0. D. MUNN. SS the scene of a namber of noted shipwrecks. This loca- 


lity is really a part of the beach which extends from 
Fire Island Inlet, which is about two miles west of the 
lighthouse, and extends the entire length of the Atlan- 
tic coast of Long Island. The Great South Bay, of 
varying width, separates the beach from the long 
Island shore. In the bay and abouta wile from the 
northern shore of the beach is a group of five islands. 
It is claimed by some that this group was originally 
called Five Islands, that Fire Island is a corruption of 
this name which is now applied to the locality about 
the lighthouse, the correct appellation of which is Fire 
Island beach. Nearly on a line with the lighthouse 
and on the Long Island shore is the village of Baby- 
lon, which is ten miles distant. 

The fast European steamers direct their course for 
Fire Island light, and it is part of a system which is so 
arranged that coasting vessels may keep in sight of 
one of the revolving or flashing lights. Many incom- 
ing European steawers first sight Montauk Point 
| lighthouse, the light of which is a revolving one ; then 
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proaching the port of New York is never out of sight 
of one of these lights, and is thus safely guided to its 
destination. Montauk Point light is white varied by 
a white flash every two minutes, is 1694¢ feet above the 
sea level, and the light can be -een 1944 miles. Quogue 
light is a fixed white, 160 feet above sea level, and can 
be seen 18°¢ miles. Fire Island has a flashing white 
MUNN & CO.. Publishers, light every minute, is 168 feet above the sea level, and 
31 Broadway, |can be seen 1914 miles, while the Navesink light is 248 
eee se see ene ee Te er wenn |feet above the ocean, and the light ean be seen for 224 
& CO wiles. 
= — : ——————————— | The old Fire Island lighthouse which preceded the 
NEW ye RK SA TU RDAY, AUGUST 9, 1890. present structure was erected in 1826. It was octa- 
oe ——— === /|gonal in shape, built of stone and whitewashed. It 
stood about a bundred yards from the present structure 
and immediately upon the shore of the inlet, which is 
Tt Inventors, premiums for _. 1 |nOW more than two miles to the westward, the inter- 
oO) ee Saree peentes... vening space having been filled in with sand by the 
| fron and steel institute meeting.- 8! | astion of the sea, thus waking a considerable extension 
ow lhe trees..... of the beach. The present structure was completed in 
1858, and is built of brick, laid on solid stone founda- 
tions, and the principle of construction is the same as 
that upon which Smeaton built the famous Eddystone 
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priswws and lenses by which the brilliancy of effect is 
so increased that compared toa simple reflection it is 
five toone. ‘The axes of the reflectors are all parallel, 
jand the number of reflectors used depends upon the 
desired interval between the flashes. The framework 
== | of the apparatus is revolved by clockwork, and the 
light which is concentrated and flashed out in this 
manner has been found to be much stronger than a 
fixed one. It is necessary to keep curtains before the 
lenses during the day, because they concentrate the 
rays of the sun to such an extent as to ignite the wicks 
of the burner. The heat thus concentrated is so pow- 
erful that it is impossible to oceupy the space within 
the lantern for cleansing or repairs unless the curtains 
are drawn. 
The thick lenses of the lantern are seen to be cracked 
ime and chipped off in places, and the keeper of the light- 
house states that this has been caused by ducks and 
ime) geese in their migrations flying through the glass 
| which covers the outside of the lantern, and which is 
misi|an eighth of an inch thick, and striking the heavy 
ims | lenses with their bills. Hesays that he has frequently 
| come up to the lantern and found one or more ducks 
<- 12173 | or geese flying around, wounded from the broken glass 
_ | and spattering the machinery, lenses and floor with 
"\| their blood. The large metal ball wnich surmounts the 
wes | Structure has been bent and nearly twisted from its 
position by flocks of brant, which is a species of wild 
goose, coming in contact with it. Sixty dead ducks 
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building against the winter gales, which are very 
severe at this point. The building is connected by 
telegraph with New York, and the arrivals of ocean 
steamers are reported about six hours before they get 
to their docks at New York. This gives people who 
have friends on board time to prepare for their recep- 
tion, and enables those who live as far distant as 
Albany or Philadelphia to reach New York before the 
passengers are landed. Observations were formerly 
made from the cupola of the Surf Hotel, a noted sum. 
mer resort near by, but five years ago the present 
building was erected, which is specially adapted to the 
work of marine >bservation. Mr. Peter Keegan is in 
charge ot this station, having previously performed 
a similar service on the New Jersey coast. He has 
been eighteen years in the service of the company, ten 
of which has been passed at this point. During the 
summer season the vicinity is much frequented by 
pleasure seekers, but at other times Mr. Keegan and 
his family only have for neighbors the lighthouse 
keeper and his family and the crew of the life-saving 
station, while communication with the mainland, ex- 
cent by telegraph, is not frequent. A constant watch 
has to be kept for incoming steamers. 

Many of the vessels are from fifteen to eighteen wiles 
away, and some go by in the night and in fogs and 
cloudy weather. So skillful has Mr. Keegan become 
in the work of detecting them, that during the whole 
time that he has been at his post, he has only made 
one wistake, and that was owing to the substitution of 
another steamer for the regular one on the Bremen 
line. His acquaintance with steamers has been formed 
entirely by noting their peculiarities at long range. 
Only once has he read the name of a passing vessel, 
and that was about three years ago, when the Amer- 
ique came within three milesof the shore. Mr. Keegan 
keeps a careful record of the departure of all regular 
steamers, also reports of storms, adverse winds, ice- 
bergs, and everything which would be likely to cause 
delay ; and from his knowledge of the steawer’s ave- 
rage speed, he approximates her arrival, and decides 
when he must be on the lookout. At night all steam- 
ers, wheu opposite Fire Island, send up a signal. That 
of the Inman line is two blue and lights followed 
by a rocket showing blue and red stars. The Cunard- 
ers burn two Roman candies showing six blue balls. 
These signals merely indicate the line to which the 
vessel belongs. 

To make sure of the name of the steamer, careful 
observation must be made of the side and stern lights. 
It is often with the greatest difficulty that their signals 
can be distinguished at night, as they are not always 
displayed at exactly the same point, so that as soon as 
the steamer comes in sight, the observer must fix his 
gaze steadily upon one of the lights until the signal is 
given, which makes the work very tedious indeed. 
During the day the signals are given with different 
colored flags, but these have been found to be very 
deceptive, as the colors appear differently under differ- 
ent conditions of the atmosphere. 

Yellow is the color which can be the most distinctly 
seen on the ocean, and a flag of three colors, one of 
which is yellow, will appear to be all of that color at a 
long distance. No signals of this kind can beseen at a 
greater distance than five miles. In consequence of 
this, Mr. Keegan has been compelled to rely upon 
noting and remembering the peculiarities of the sev- 
eral steamers, and in doing this he has gained great 
proficiency. These peculiarities consist in the general 
ontline of the vessel, position of the smoke stack, 
cabins, lifeboats, nature of the smoke, etc., as well as 
the course of the vessel. The Cunard steamers gener- 
ally pass the observation station in the evening, while 
those of the French line pass early in the morning. 
On one of the smoke stacks of the Servia is a square 
white mark, while on the others of the Cunard fleet 
the mark is oblong. Certain vessels carry their sails 
in a peculiar way, while one steamer has a derrick in a 
certain place, while there area number of other pe- 
culiarities which assist in their identification. Vessels 
are often distinguished merely by the smoke. 

On one line a certain kind of soft coal is burned, and 
the smoke is so peculiar that the approach of the ves- 
sel is known at Fire Island before the hulls are seen. 
The fast liners are steering farther and iarther 
away from Fire Island in order to shorten their 
course, and the difficulty of reporting them is conse- 
quently increased. 

Last December the life-saving stations from Coney 
Island to Montauk Point were connected by telephone, 
so that in case of disaster help can be quickly summon- 
ed from one or more of the adjoining stations. The 
observatory has been made the central station, and all 
news of disasters is telegraphed to New York, and thus 
the owners or consignees of vessels know of a disaster 
anywhere on the Long Island coast almost as quickly 
as if it had happened in New York harbor. 


It bas hitherto been supposed that the maximum 
depth of the Mediterranean was 10,785 feet, between 
Sicily and Sardinia. Lieutenant Magnachi, of Italy, 
has found a depth of 18,550 feet, between Malta and 


Candia.—Revue Geographique. 
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Preserving Milk. 
A. VASARHELYI AND J. JAMBOR, BUDAPEST, HUNGARY. 

Fresh and sound milk not later than one hour after 
milking is placed in jars made of a suitable material. 

The jars are made in three parts. The bottom part, 
in which eventually the milk is preserved, is first filled ; 
the other two parts together form what is called the 
mediator. This isserewed into the bottom can and 
acts asa filler. For this purpose, even after the bot- 
tom ean is filled, the top filler is kept three parts full. 

When a number of cans and mediators have been 
fixed in a tray they are filled, and the whole lowered 
into water in a suitable boiler. The milk is heated up 
to 76°-77° R. (a little over 200° F.) As soon as*the medi- 
ator and can are full, by the milk expanding, a tap at 
the top of the mediator is turned and the whole is thus 
hermetieally closed. The water in the boiler is then 
raised ““to an intense heat, and this will keep the 
wilk for another 50 minutes at a somewhat high tem- 
perature.” The jars are next deposited upside down 
in a cooler, and left in this position for 60-80 minutes. 
This insures the mixing of the milk, as it is in the 
nature of the milk that its fatty particles, and there- 
fore the buttermilk, will rise to the surface. The cans 
are finally placed in an upright position. The vacuum 
above the milk in the mediator is caused by the con- 
traction of the milk. The air-tight stopper between 
the can and mediator is now turned, and as the ordinary 
temperature is rather higher, the can will be full, and 
there is little chance of the fat coagulating should the 
cans be shaken. The mediator is opened, and the milk 
in it having been run off, it is taken off and the pro- 
cess is complete. The milk is said not to lose its fresh- 
ness, pureness, and sweetness, even after eighteen 
months or two years in hot countries, and when opened 
tastes like new milk, fresh and sweet.—F. W. 7. &. 
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To Obtain Beautiful Crystals. 

In order to obtain beautiful crystallizations, Mr. 
H. N. Warren uses the alums. He dissolves 13 ounces 
of potassa alum in 1 quart of water and leaves the solu- 
tion in a water bath at a temperature of 26°. At the 
end of an hour there deposit small! but perfectly regu- 
lar octahedrons. These are detached and put aside. 
The solution is afterward cooled to 15°5°, and there are 
then deposited group crystals, which are rejected, 
while the first crystals are put back into the solution. 
The lower part of the vessel is put into a refrigerant 
mixture composed of A,O;K and A,H,Cl, P. E. Dur- 
ing this time, the upper layers remain at a tempera- 
ture of 10°, and a feed tube charged with solid alum is 
introduced into them, so that the concentration shall 
remain constant. After this, the small crystals form 
so many centers of crystallization and progressively 
enlarge. Warren has thus obtained chrome alum in 
magnificent crystals, absolutely transparent ferrocyan- 
ide of potassium, ete.—Moniteur Scientifique. 
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Premiums for Inventors, 
The Verein deutscher Eisenbahn-Verwaltungen has 
offered nine premiums, of a total value of 30,000 marks, 
for inventions and improvements relating to (1) the 
construction and mechanical arrangement of railways 
(three prizes of 7,500, 3,000, and 1,500 marks respec- 
tively); (2) rolling stock and its maintenance (three 
prizes of 7,500, 3,000, and 1,500 marks) ; (3) the adminis- 
tration and working of railway and railway statistics, 
as well as important works on railway (three prizes of 
3,000, 1,500, and 1,500 marks). Without restricting the 
scope of the competition, and without binding the 
jury in its decisions, it Is recommended that competi- 
tors should confine themselves to the following sub- 
jects: (1) Design and construction of a locomotive 
boiler which, without increasing its weight, affords 
safety against explosion, and reduces, at the same time, 
working expenses ; (2) improvements in the construc- 
tion of locomotives, especially the valve motion, where- 
by a better utilization of the steam may be obtained ; 
(3) proposal and justification of a simpler means of 
calculating truck hire ; (4) the construction of a dura- 
ble and practical coupling for steam pipes or continu- 
ous brakes, withont the use of India rubber ; (5) the 
construction of a practical and cheap switch break. 
The competition is limited to inventions and improve- 
ments coveriug the period of eight years extending 
from July 16, 1888, to July 15, 1891, and works and 
drawings must be sent in between January 1 and 
Jan ary 15, 1891, to the Verwaltung des Vereins 
deutscher Eisenbahn-Verwaltungen, Bahnhofstrasse 3, 
Berlin, 8. W., from which complete copies of the regu- 
lations governing the competition may be obtained. 
THE following is given in the Archiv fur Eisenbahn- 
wesen as the railway mileage at the beginning of 1889 : 
Europe, 133,900; America, 190,000 ; Asia, 17,800; Africa, 
5,200; Australia, 10,500; total, 357,400, as compared 
with 293,000 in 1884. Of the increase of 64,000 miles 
during the four years, 40,000 is in America and 30,000 in 
the United States alone ; 11,000 miles were opened in 
1885, 17,000 in 1886, 23,000 in 1887, and 13,000 in 1888 ; 
showing that the changes in rapidity of railway con- 
‘traction in this country have been closely followed in 
other parts of the world. 
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The Approaching Meeting of the Iron and Steel 
Institute. 


An event of importance in the history of the Iron 
and Steel Institute of Great Britain will be the holding 
of its annual meeting this year in the United States. 

The provisional programme of the meeting has been 
issued. While the meetings of the Institute do not 
begin untiljWednesday, October 1, a cordial invitation 
is extended by the American Institute of Mining En- 
gineers to attend its sessions, which will be held in 
New York, on Monday, September 29, and Tuesday, 
September 30. The meetings of the Iron and Steel In- 
stitute at New York will be held on Wednesday morn- 
ing, October 1, Thursday morning, October 2, and 
Friday morning, October 38. These meetings will be 
held in Chickering Hall, Fifth Avenueand Eighteenth 
Street. During the meetings there will be an excur- 
sion, by steamer, on the Hudson River, to West Point 
and return, and other trips and entertainments are be- 
ing arranged for. One afternoon will be set aside for 
the proceedings connected with the unveiling of a sta- 
tue of the late Mr. Alexander L. Holley. The head- 
quarters of the Institute at New York wil! probably be 
at the Park Avenue Hotel. Trips are intended as 
follows : 

Oct. 4 and 5, to visit a number of manufacturing 
establishments and works in Philadelphia and its 
vicinity. Oct. 7, to Lebanon, to visit the famous Vorn- 
wall iron ore mines, and to inspect the plant, at Steel- 
ton, of the Pennsylvania Steei Company. Oct. 8, to 
Pittsburg, stopping at Altoona and at Johnstown, the 
former town famous for the shops of the Pennsylvania 
Railroad Company; passing through Johnstown—the 
scene of the great flood of 1889. Oct. 9, 10, 11 and 12, 
at Pittsburg. A number of excursions will be arranged 
during these days to iron and steel works, natural gas 
wells, and the Connellsville coke region. During the 
stay at Pittsburg, two international meetings will be 
held. Oct. 13 and 14 will be spent in Chicago. Excur- 
sions are being arranged to local iron and steel works 
and manufacturing establishments. Members will 
make choice of two alternative excursions from Chi- 
cago—the one to the iron and copper mines of the 
Lake Superior district (I.), and the other to the iron 
and coal regions of the Southern States (II.) 

I. NORTHERN TRIP TO LAKE SUPERIOR, ETC. 


Iron Mountain, Michigan, October 15. A visit will 
be paid to the air-compressing plant of Chapin Mining 
Company, at Quinnesec Falls, and subsequently to the 
Chapin mine, which this year will produce about 
800,000 tons of Bessemer ore. 

Ost. 16, visit the iron mines of the Gogebic Range, 
which, in 1889, produced 2,016,391 tons Bessemer ore. 
Oct. 17 and 18, visit the copper wines of Lake Superior, 
including the plant of Calumet and Hecla, the Tama- 
rack Mines, and the stamp mills and smelting works 
on Torch Lake. Hotel accommodation is so inadequate 
in this region that the greater part of the members will 
have to remain in the sleeping cars. Oct. 20 and 21, 
visit to the iron mines of the Marquette district, the 
oldest of the Lake Superior ranges. Oct. 21, proceed 
to Sault Ste. Marie, viewing the large locks through 
which, in the last calendar year, a freight tonnage of 
7,516,122 tons passed, thus affording an opportunity of 
seeing something of the commerce of the lakes. Oct. 
22, leave Sault Ste. Marie for Niagara Falls. Oct. 24, 
leave Niagara, arriving at New York on Saturday 
morning, Oct. 25. Those of the party who desire it 
will be conveyed from New York in special trains to 
Washington and back. It is probable that a recep- 
tion of the members will be given by the President 
of the United States. 

Il. SOUTHERN TRIP TO ALABAMA AND KENTUCKY. 

Leave Chicago, Oct. 15, via Louisville and Nashville. 
Oct. 16 and 17 will be spent at Birmingham, Alabama, 
visiting the coal and iron mines, coke plants, blast fur- 
naces, and rolling mills, thereby affording opportuni- 
ties for studying this iron district, famous for its recent 
rapid development. Oct. 18, the typical brown ore de- 
posits of Shelby and Anniston will be visited, and the 
charcoal and coke blast furnaces will be inspected. 
Oct. 19 will be spent on Lookout Mountain. Oct. 20, 
visits to the National Cemetery and to localities of his- 
toric interest. Oct. 21, inspect Middlesbrough, Ken- 
tucky, in the morning, and in the afternoon Knoxville, 
Tennessee. Oct. 22, visit the Pocahontas coal field and 
coke district, the most famous of the South. Oct. 23, 
visit Roanoke, Virginia, and its recently developed in- 
dustries. Oct. 24, visit Luray Cave, discovered a few 
years since, and now lighted throughout with electric 
lights. Oct. 25 and 26, these days will be devoted to 
Washington. It is probable that the party will be re- 
ceived at the White House by the President of the 
United States. Oct. 27, the party will return to New 
York. Those of the party who so desire will, after their 
arrival at New York from the southern tour, be con- 
veyed to Niagara Falls, returning to New York 
Oct. 29. 

Provisional List of Papers for the Autumn Meeting of 
the Institute in New York. 

1. “ American Blast Furnace Yields.” By Mr. James 


Gayley, Pittsburg, Pa. 
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2. “‘ Testing Materials of Construction in the United 
States.” By Messrs. Hunt & Clapp, Pittsburg. 

8. “The Manufacture of Steel in the United States.” 
By Mr. Henry M. Howe, Boston, Mass. 

4. “The Thomson Electric Welding Process.” By 
Prof. Thomson, New York. 

5. “The Manufacture of Spirally Welded Steel Pipes 
in the United States.” By Mr. J. ©. Bayles, New 
York. 

6. ‘‘The Development of the Iron Manufacture of 
Virginia.” By Mr. E. C. Pechin, Cleveland, Ohio. 

7. “The Use of Water Gas in the United States,” 
By Mr. B. Loomis, Hartford, Conn. 

8. “ The Coke Industry of the United States.” By 
Mr. J. D. Weeks, Pittsburg. 

9. ** Recent Progress in the Manufacture of War Ma- 
terial in the United States.” By Mr. W. H. Jaques, 
Bethlehem, Pa. 

10. ‘The Composition and Wearing Qualities of 
Steel Rails.” By Dr. Chas. B. Dudley, Altoona, Pa. 
Provisional List of Papers to be offered by the Iron and 

Steel Institute, at the proposed International Meet- 
ing in the United States, October 9 and 10. 

1. ‘The Protection of Iron and Steel Ships against 
Foundering from Injury to their Shells, including the 
Use of Armor.” By Sir N. Barnaby, K.C.B., Loudon. 

2. “The Recent Development of Marine Engineer- 
ing.” By Mr. A. E. Seaton, Hull. 

Sir Lowthian Bell has also been asked to prepare a 
paper embodying his views on the present state of the 
iron manufacture. 
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The American Institate Fair. 

The announcement of the annual fair of the Ame- 
rican Institute of the City of New York is always a 
matter of interest to a great number of inventors and 
manufacturers, from the fact that, at these exhibitions, 
it is possible to bring their devices, their machinery, 
and their goods practically befcre so large a body of 
examiners and possible customers. The just completed 
returns of the last census show a population of about 
two and a half millions of people within the city lim- 
its of New York and Brooklyn, all of whom are thus 
within easy distance of the fair as an opportunity for 
an ordinary evening’s entertainment. Besides this, 
New York is the headquarters of capital itself, while 
also taking the lead in various lines of industry. It 
is not strange, therefore, that these fairs are always 
well attended, and that they present a great variety of 
exhibits calculated to instruct and interest all classes. 
The next exhibition will open October 1, and remain 
open for two months. Intending exhibitors should be 
prompt in applying for space. 

“(933+ +a 
Creosoting of Weod, 

The practice of the Eastern Railway Company, of 
France, in creosoting sleepers is described in a recent 
issue of Revue Generale des Chemins de Fer. Sleepers 
as delivered are stacked and seasoned in the open air. 
They are then adzed and bored by a special machine, 
loaded on trucks, and run into a drying oven, where 
they remain twenty-four hours or more. After drying 
at a temperature of about 176° Fah., they are run into 
a metal cylinder, 6 feet 3 inches in diameter and 36 feet 
long, which is hermetically closed. The air is then ex- 
hausted, and a partial vacuum is maintained for about 
half an hour. Communication is then opened with 
reservoirs of dead oil, which is allowed to flow in at a 
temperature of 176° Fah., under pressure. When the 
oil ceases to flow under moderate pressure, it is forced 
in by a pump up toa pressure of 83 pounds per square 
inch, and this pressure is maintained for an hour oran 
hour andaquarter. Communication with the oil reser- 
voirs is then opened again, and the excess of oil not 
absorbed by the timber flows back into the reservoir. 
The cylinders hold 16% sleepers each. The quantity of 
oil absorbed is measured by determining the difference 
in volame of the oil before and after operation. The 
wood used is principally oak and beech. The oak 
sleepers, absorb from 2°4 to 2°7 quarts per cubic foot ; 
beech sleepers, from 8°7 to 10 quarts per cubie foot. The 
whole operation takes about four hours. This method 
of treatment has been practiced by the company since 
18€5, with, it is stated, very good results. After fifteen 
years of service the sleepers taken out have been !5 per 
cent for creosoted oak and 50 per ceut for creosoted 
beech. 
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Marriage with Drunkards. 


The efforts to raise the poor and degenerate ine- 
briate and his family are practically of no value as 
long as marriage with inebriates is permitted. Re- 
cently the legislature of the state of Victoria, in Aus- 
tralia, has passed a law which gives a wife the right of 
divoree if the husband is found to be an habitual 
drunkard. If after marriage she discovers that he is 
an inebriate, she can also get a divorce. The husband 
can do the same with a wife if she is proved to be an 
inebriate. This is a clear anticipation of the higher 
sentiment which demands relief from the barbarous 
law which would hold marriage with an inebriate as 








fixed and permanent.—Jour. of Jnebriety. 
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NEW METALLIC RAILWAY TIE. 

A new railroad tie which is especially constructed 
for tracks which are frequently laid and removed, as 
in the case of mines, excavations, ete., is shown in the 
annexed engraving 

In the ent, Fig. 1 is a sectional view, showing the 
manner of drawing the parts together by means ofa 
spike, Fig. 2 is section of the chair and 
tie as used atthe rail joint, Fig. 3 is a side elevation 
of the rail ends, showing the relation of the chair, the 
tie, and the rails, and Fig. 4 isa perspective view show- 





a transverse 


ing the application of the improvement to a joint and 
to the middle portion of an improved tie. 
The chair which supports the raii is andercut to re 


ceive one-half of the rail flange, and in the inner end of 











DAINTY’S IMPROVED RAILWAY TIE. 


the chair is formed a dovetail slot for receiving the 
iron bar which connects the chairs to opposite sides of 
the track. The end of the tie adjoining the rail is 
beveled so as to conform to the shape of the rail flange, 
aud the chair and the tie are apertured in such a man- 
ner as to cause a spike, when driven through the bolt, 
to draw them together upon the foot of the rail, and 
tous clamp it securely 

Where the improvement is applied tothe rail ends, 
as shown at the right in the engraving, the chair is 
somewhat modified to receive two bent bolts having 
elliptical T-heads adapted to pass through holes of cor- | 
responding formin the web of the rail. After inser- 
tion in the holes of the rail, the bent ends of the bolts 
are turned down 80 as to bring the bolt heads into —) 





position shown in Fig. 3, the heads being arranged at 
right angles to the elliptical apertures in the rail web. 
To facilitate turning the bolts, they are provided with 
washers which bear upon the outer surface of the} 
ehair 

With a railroad tie of this construction, the track 
may be readily laid and as easily taken up. Skilled 
labor is not required in the construction of a track 
where these improved ties are employed, as the rails 
are properly spaced and securely held in the position 
of use 

This invention has been patented by Mr. Elijah 
Dainty, of Coal Biuff, Pa 

~~ 8 - 
AN IMPROVED STEAM MOTOR. 

The illastration represents a rotary engine in which 

direct steam is applied to two or more parts of the 
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FEDELER’S ROTARY ENGINE. 








periphery of the piston at the same time, whereby ite 
expansive force is designed to be more fully utilized, 
and make en economical engine. It has been patent- 
ed by Mr. John H. Fedeler, of No. 485 West Twenty- 
gecond Street, New York City. Inclosed within the 
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easing is the body of the motor, which consists of a 
piston having two wings, and keyed to the shaft, 
which extends through, and has a bearing in a box 
screwed into the side of the steam chest. The wings 
of the piston are on its opposite sides, and fit steam 
tight in the casing, so that the whole force of the 
steam will be directed against them. At the top and 
on each side of the casing, and arranged at equal dis- 
tances around it, are six chambers, arranged in three 
pairs, a live steam pipe extending to one chamber of a 


|pair and an exhaust pipe to the other, these pipes 


radiating from the steam chest on the outside of the 
casing. Between each pair of chambers is a movable 
abutment, pivoted to a projection on the iuside of the 
casing, as shown in the sectional view, and adapted to 
direct the steam against the wings of the piston. The 
abutments are backed by a spiral spring to prevent 
them from sticking, and the abutments and the spaces 
between are respectively one-sixth of the circumference 
of the cylinder. Keyed tothe shaft within the steam 
chest is a rotary valve, with grooves and openings con- 
necting with the radiating pipes, the direct steam 
pipes never carrying exhaust steam, but the exhaust 
pipes alternately carrying direct steam to operate the 
abutments. The arrangement is such that the live 
steam, on entering, forces down the abutment behind 
it, and exerts its full pressure upon a wing of the pis- 
ton, but before the latter reaches the next abutment 
this abutment has been closed by live steam admitted 
through the exhaust, so that the live steam will con- 
tinue to expand to force the wing of the piston further, 
the abutments alternately opening and closing as the 
wings of the piston travel around. In practice the 
steam enters two steam pipes at the same time, exert- 
ing its force simultaneously on both wings of the 
piston. 
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FIRE EXTINGUISHING APPARATUS. 

The annexed engraving represents a compact ar- 
rangement of fire hose and fire extinguishing ap- 
paratus, which may be placed in any hall or apart- 
ment and is always ready for instant use. 

The casing is provided with a glass cover which pro- 
tects the contents, while allowing them to always re- 
main prominently in view. A water pipe leads into 
the casing, and a short section of pipe is connected 
with the main water pipe by a swivel joint, which also 
forms a valve. With this short pipe is connected the 
hose, which is folded compactly in the case and which 
carries at its free end a fire nozzle of the usual descrip- 
tion. The case is provided with an ax, and it may 
contain other tools useful in case of fire. In the 
present case the inventor has provided the casing with 
a number of hooks for hats and clothing, but this is not 
an essential part of the invention ; it simply serves to 
partly disguise the real nature of the apparatus. The 
hose nozzle may also be made to hold fire extinguishing 
chemicals. 

In case of a fire, the door is opened, and the nozzle is 
grasped and carried to the vicinity of the fire. The 
act of stretching the hose turns the short swiveled 
pipe, thus opening the valve and allowing the water 
to flow. This automatic action of the apparatus is an 
important feature, as the device may be set in opera- 
tion by one person. 

This useful invention has been patented by Mr. John 
H. Scholding, of No. 9 Archer Street, Yonkers, N. Y. 

‘a See ee 
Photographs in Natural Colors, 

At a recent meeting of the Berlin Physical Society, 
Professor Vogel spoke on photography in natural colors 
as attempted at first by Seebeck, then in succession by 
Becquerel, Niepce, St. Victor, Poitevin, Zenker, and 
most recently by a Hungarian named Verres. He ex- 
hibited a series of photographs in colors obtained by 
Verres, which, however, showed conclusively that he 
has not solved the problem, since, although the reds 
appear as red in the photographs, so also do the yel- 
lows and greens appear as red, and the blues as an 
undeteswninatecolor. These photographs,on the other 
hand, mark a distinct advance in color photography, 
since they are fixed, while those of Zenke, although 
wore strikingly colored, were not fixed. The speaker 
criticised Zenker’s views on the mode of formation of a 
colored photograph, and expressed his disbelief in the 
possibility of any one substance being so changed by 
rays of different wave length as to emit, from various 
parts of itself, rays of exactly corresponding wave 
length. 

—_— OOo 

AN IMPROVED SAFETY DEVICE FOR ELEVATORS. 

This is a device to automatically lock the elevator 
cage instantly if the hoisting rope or chain breaks, 
and also furnish means for controlling the ascent or 
descent of the cage from within or without. It has 
been patented by Mr. Philipp Schmidt, of No. 414 South 
Ninth Street, La Crosse, Wis. Projecting tongues on 
the upright timbers of the well hole frames retain 
the platform or cage in sliding contact therewith. 
Upon the transverse beam at the top of the cage 
a heavy weight is suspended by vertical opposite 
limbs connected to the block at their lower ends, the 
limbs loosely embracing the sides of the beam, and 
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a 
their upper ends being connected by parallel cross bolts. 
To the top bolt a wire rope is attached which extends 
overa pulley and thence downward to an elevatur 
drum or other similar device actuated by hand or 
power. Beneath the center of the platform isa strong 
bracket frame having two spaced limbs, to receive the 
lapped bodies of locking arms and permit them to 
vibrate freely. The hole for the bolt on which the 
locking arms are journaled is elongated, that the bolt 
may have a small vertical motion, and the arms have a 














SCHOLDING’S FIRE EXTINGUISHING APPARATUS, 


short bend near their lower ends, which are grooved 
to loosely embrace the tongues of the frame timbers, 
the arms when in locked position being designed to 
abut squarely against the main faces of these timbers, 
To afford means for automatically spreading the arms, 
and thus locking the platform, two parallel bars are 
pivoted by one end to depending hangers secured to 
the platform timbers. At their longitudinal center 
these bars have oblong holes through which passes 
the bolt on which the locking arms are journaled. On 
one side of the beam at the top of the cage isa low 
bracket stand upon which is pivoted a tripping lever, 
te the short arm of which is loosely jointed the upper 
end of a connecting rod, the lower end of which is 
connected to a transverse spacing bolt uniting the 
outer ends of the parallel bars below the platform, 
there being also attached to this bolt a short lanyard. 
The upper portion of the lanyard passes through a 
bracketed pulley, and has a weighted handle block 
on itsend. A weight is suspended from the long arm 
of the tripping lever at the top, and from its short 
arm a cord extends upwardly over pulleys and 
thence downwardly through the building. Normally 
the lower ends of the locking bars drop sufficiently by 
their weight to remove their bearing faces from contact 
with the side timbers, but if the main rope is suddenly 
broken, the dropping of the block suspended from the 
top cross har of the cage operates the tripping lever 
and the parallel bars to spread the crossed locking 
bars and bring them in firm contact with the side tim- 
bers. In ordinary use the platform can be stopped at 
any point by pulling on the weight handle suspended 





SCHMIDT'S SAFETY DEVICE FOR ELEVATORS. 


from the tripping lever, or the handle block on the lan- 
yard, either of which will raise the free ends of the 
parallel bars and spread the locking arms. This brake 
is designed to be readily attached to any elevator. 
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A DEVICE TO STOP RUNAWAY HORSES. 

The illustration represents a device, applicable to 
any kind of a vehicle, for stopping runaway horses, or 
speedily arresting vicious or frightened animals that 
are uncontrollable by the ordinary appliances. A re- 
voluble sleeve is mounted in bearings on the rear axle, 
with which the sleeve is in alignment, and centrally 
on the axle is mounted a sheet metal casing, a view of 
which, partly broken away, is shown in Fig. 3. The 
sleeve is extended through the side walls of the casing, 
anda pulley is centrally secured thereon, with radial 
flanges having ratehet teeth on theiredges. Within 
the sleeve two shafts are made to fit revolubly, their 
inner ends nearly touching each other, while the outer 
end of each has a gear wheel with laterally projecting 
teeth, held near to but not in connection with a similar 
toothed wheei on the inner end of eacn hab of the axle, 
as shown in Fig. 2. In connection with a hub on each 
sleeve on either side of the central pulley is placed a 
laterally apertured lever, these levers having a rock- 
ing engagement with standing bolts near the rear end 
of the casing, and being connected at their forward 
ends with cords leading to a rocking lever pivotally 
supported on the foot board, as shown in Fig. 1. These 
side levers within the casing are so arranged, in con- 
nection with the sleeve and the two shafts within it, 
that the vibrations of the lever on the foot board by 
the driver will throw the gear wheels on the outer end 
of each shaft into connection with the similar wheels 
on the wheel hubs, and also cause the central pulley 
to revolve rearwardly. A substantial band, preferably 
of leather, is secured around the central pulley, and ex- 
tends forwardly, its extremity having lateral straps 
attached to it and also to the bits of the horses, so that 
the revolution of the pulley in a direction away from 
the horses will shorten the band and pull the heads of 
the horses downward and rearward in a forcible man- 
ner, throwing the horses upon their haunches and 








ZALUD’S HORSE ARRESTER. 


quickly arresting their forward movement. Provision 
is also made for automatically locking the central pal- 
ley, so that the tension on the horses will not be re- 
moved if they back up, when it is desired to retain a 
team of fractious horses with their heads trammeled, 
this pressure being readily removed by the driver 
pressing with his foot on the treadle. The device is 
applicable to one-horse as well as two-horse vehicles. 

This invention has been patented by Mr. Albert 
Zalud, No. 150 Bunker Street, Chicago, LIl. 


+ + 
Ancient Egyptian Glue and Veneering. 


Among the many occupations of the carpenter, that 
of veneering is noticed in the sculptures of Thebes, as 
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NOVEL CLOTHES LINE SUPPORT. 

A very simple and effective device for supporting and 
tightening a clothes line is shown in three positions in 
the engraving. Fig. 1 shows the prop and stretcher in 
engagement with the line. Fig. 2 shows the first step 
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McCLAUGHRY’S CLOTHES LINE PROP AND 
STRETCHER, 


in the application of the device to the line, and Fig. 3 
illustrates the second step in the operation. 

To the prop pole at one end is attached an oblong 
metallic plate furnished with one or two hooks curved 
toward the opposite end of the pole. To the outer ex- 
tremity of the plate is pivoted a bar having at opposite 
ends curved hooks which project inwardly toward the 
center of the bar. 

The manner of applying the prop to the line is illus- 
trated by Fig. 3, One of the hooks on the fixed plate 
is brought into engagement with the line, then one of 
the hooks on the pivoted bar is passed under the line 
as shown. Then the other hook on the pivoted bar is 
brought into engagement with the line as shown in 
Fig. 3. Finally the pole is straightened up, giving the 
line the desired amount of tension, at the same time 
supporting it so as to prevent undue sagging. A pat- 
ent for this invention was recently granted to Mr. C. 
C. MeClaughry, of Joliet, Il. 

i 
A DRYING APPARATUS FOR FISH, ETC. 

Our illustration represents a drying apparatus in 
which a blast of heated air in employed in connection 
with revolving reticulated wire frames or baskets car- 
rying the material to be dried, the particular construc- 
tion shown being used in drying fish, but the appara- 
tus being also adapted for drying tea, wool, fruit, ete. 
It is a patented invention of Mr. Edward Robinson, of 
St. Johns, Newfoundland. The material to be dried 
is operated upon within a stationary cylinder or cyl- 
inder casing, in which is a central tube, through which 
heated air is forced by a pressure blower or fan, the 
tube having downwardly opening nozzles, through 
which the heated air passes to the interior of the cyl- 
inder. The fish are held in a series of wire net wheels 
or disks, arranged parallel with one another through 
ont the length of the cylinder, each of these disks be- 
ing constructed to form a hollow wire-work box or bas- 


for the purpose of filling and discharging fish, one of 
the cylinders being filled with fish frames ready for 
work. Instead of being stationary, the cylinder itself 
may, if desired, be made to revolve and rotate the bas- 
ket-like disks. The frame of circular heads and T- 
irons, which is the carrier of the disks or receptacles, 
may be supported on rollers beneath the circular 
heads, or in any other suitable manner, rotary motion 
being then imparted by any convenient arrangement 
of gearing. For the drying of tea the skeleton. frames 
require to be of fiuer texture or mesh, with means for 
maintaining the tea in motion, while for drying wool 
the frames should be of large capacity, with various 
other modifications in detail for different articles. 

Se eee 

AN IMPROVED GRINDING DEVICE. 

The illustration represents a convenient attachment 
which may be readily placed to receive motion and 
power from a sewing machine for the sharpening of 
scissors, sewing machine needles, and similar light arti 
cles. It has been patented by Mr. John 8, Pyper, of 
Au Sable Chasm, N. Y. The attachment as shown is 
secured on the sewing machine table, but with a slicht 
variation, that is provided for in the patent, may be 
clamped on the haud or balance wheel guard plate. 


| The upright portion of the bracket stand screwed to 


the table has a horizontal flanged guide plate integral 
with its upper outer face, the flanges of this guide plate 
interlocking with hooked flanges on a sliding bed plate 
with an integral platen, carrying the grinding mechan 
ism. The bed plate is adjustably secured to the guide 
piate by a set screw bolt, whereby the relative position 
of the parts on it may be adjusted with regard to the 
rim of a sewing machine balance wheel. Upon the bed 
plate is a wheel case, one side of which is open, and 
from the other side an integral sleeve projects hori 
zontally, the bore of the sleeve being adapted to afford 
revoluble support to a shaft, on one end of which, 








PYPER’S GRINDING ATTACHMENT FOR SEWING 
MACHINES, 


within the wheel case, is a grinding wheel, while on its 





ket. As shown in the engraving, radial divisions are 
made in these disks, each division occupying one-fourth 
of the transverse.area of the cylinder. These divisions 
or sections are attached to longitudinal T-irons extend- 
ing the whole length of the cylinder, the baskets in 
sets of four, thus making a species of wheels, any num- 
ber of which, at suitable distances apart, are arranged 
in the cylinder. These wheels are connected by the T- 
irons with circular open-work frames or heads, one be- 
ing in the middle of the series and another at each end, 
and together constituting a revolving frame. Doors or 
lids are provided for the insertion and removal of the 
reticulated boxes or baskets from the cylinders, our il- 








early as the time of the third Thothmes, whom I sup- | 


pose to be the Pharaoh of the Exodus, and 
the application of a piece of rare wood of a 
red color to a yellow plank of sycamore, or 
other ordinary kind, is clearly pointed out. 
And in order to show that the yellow wood 
is of inferior quality, the workman is repre- 
sented to have fixed his adz carelessly in 
a block of the same color while engaged in 
applying them together. Near him are a fi 
some of his tools, with a box or small chest, 
made of inlaid and veneered wood, of vari- 
ous hues, and in the same part of the shop 
are two other men, one of whom is employed 
in grinding something with a stone on a 
slab, and the other in spreading glue with 
a brush. It might, perhaps, be conjectured 
that varnish was intended to be here re- 
Presented, but the appearance of the pot 
on the fire, the piece of glue with its con- 
cave fracture, and the workman before 
‘uentioned applying the two pieces of wood 
‘ogether, satisfactorily decide the question, 
and attest the invention of glue 3,300 years 
ago.—J. @. Wilkinson. 





lustration showing the lids of these cylinders raised as 
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APPARATUS FOR DRYING FISH AND OTHER ARTICLES. 


other end are friction wheels. The friction wheels are 
duplicate, being integral radial eniargements on a bub, 
and having their peripheral edges grooved for the re 
ception of elastic bands, whereby they-will readily en- 
gage the peripheral surface of a balance wheel rit. 
Upon the upper surface of the platen are parallel guide 
ribs, between which a dust guard and rest plate sup- 
port is adjustably located, the plate being slotted to 
permit the frame to be moved toward or from the 
wheel face and adjustably secured where desired by a 
screw bolt. The platen is also apertured below the 
forward face of the grinding wheel for the escape cf 
dust into a drawer supported in position to slide on 
the under side of the platen, there being also a dust 
guard above to direct the products of attri- 
tion to the drawer. Upon an upright longi 
tudinal bracket flange is supported the rest 
or rocking table, whereon the scissor blades 
are held and brought into contact with the 
revolving face of the wheel. This table way 
be given any desired degree of inclination, 
so that the blades may bave their edges 
properly beveled when supported on the 
table and brought into contact with the 
moving face of the grinding wheel. To 
shield the hands of the operator from acci 
dental contact with the face of the revolving 
grinding wheel, an adjustable guard plate 
is attached to the rim of the wheel case, 
whereby only a small portion of the surface 
of the grinding wheel need be exposed. 
- = ++o-+o-—- — 

JAPAN'S literary welfare is looked after 
by 475 newspapers, magazines, ete. Tokio 
alone boasts of sixteen daily newspapers. 
It is imperative that each officer of the gov- 
ernment should subscribe to the govern- 
ment organ *‘ Kwampo.” 
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The Holley Memorial. 

The memorial to be erected in this city in honor of 
Alexander Lyman Holley is so far advanced as to assure 
its completion before the time appointed for its public 
dedication, which*is to take place early in October, 
during the New York meeting of the British Iron and 
Steel lnostitute. The site fixed for the memorial by 
the park commissioners is an admirable one, in Wash- 
ington Square, and there, of course, the ceremony of 
unveiling the bust will take place ; but the commemo- 
rative address of the occasion will be delivered before 
the open air ceremony, in Chickering Hall, which has 
been engaged by the Institute of Mining Engineers for 
all the sessions of both societies in this city. This is a 
wise arrangement. The delivery of an address out of 
doors is, under all circumstances, an unsatisfactory 
business for the audience as weli as the vrator. In the 
daytime, and in the midst of the traffic and bustle of a 
metropolis, it woald be more than usually laborious 
and ineffective. 

The joint committee of the civil, mechanical, and 
mining engineers having this matter in charge has 
invited Mr. James Dredge, editor of London Hngineer- 
ing, to deliver the address, and it is understood that 
he has accepted the appointment. A better choice 
certainly could not have been made. Mr. Dredge will 
bring to this congeniai task a thorough acquaintance 
with the history of progress in those branches of engi- 
neering science which Holley so greatly advanced and 
so brilliantly adorned, It has been his business as a 
technical journalist to note the successive steps of their 
wonderful advance, and to measure the achievements 


of the individual leaders as well as the conquests of the | 


armies they have directed and inspired. The theme is 
a grand one, for it so happens that the period and the 
sphere of Holley’s professional career present develop- 
ments unequaled for far-reaching effects by any other 
quarter of a century or any other departments of 
human industry since civilization began. 

It was in this period, and in the domain of mechan- 
ical engineering (in its widest sense), that all the great 
inventions of the preceding century suddenly came to 
full harvest. Railways, stationary and marine steam 
engines, high explosives and heavy artillery and armor, 
and above all the manufacture of steel on a vast scale 
as a structural material, all burst into bloom and fruit, 
revolutionizing the conditions of commerce, industry, 
and war, and inaugurating a new era, in which for the 
first time, whatever pessimists or agitators may say, 
the dowinant tendencies are for peace, the rewards of 
labor are steadily increasing, and the wori 1, which had 
previously produced little‘more than would feed and 
clothe its inhabitants, is making all civilized nations 
rich. 

But besides the ability to grasp this great subject, 
and the critical perception of its relations to the indi- 
vidual career which he is called more particularly to 
characterize, Mr. Dredge posvesses a qualification which 
renders him a welcome as well as competent orator for 
this occasion. No one who knew Holley could fail to 
know that James Dredge was one of his most loyal and 
well-beloved friends. It was at the house of Mr. 
Dredge that he was nursed back to life from the first 
attack of the disease which after another year proved 
fatal. 

The occasion is an international one. The memorial 
iteelf is a testimony from engineers of both hemi- 
spheres. its dedication will be graced with the pre- 
sence of hundreds of guests from beyond sea. We 
Americans have had other opportunities to express 
our appreciation of the character and career of our 
great countryman. What voice could now be more 
fitly beard than that of an Englishman, who is a dis- 
tinguished engineer, a critic of anthority, and who was 
Holiey’s friend (—R. W. R., Bngineering and Mining 
Journal. 
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Japanese Vegetable Paper. 

This paper is wannfactared largely in Japan from 
the bast fibers of Wickstremia canescens, a shrub 
which grows widely over the middie and southern parts 
of the country, and belongs to the family Thymelaea- 
cex, This bast paper—used in the home country fora 
great number of purposes, such as bandages, ete.— 
possesses an astonishing tenacity and flexibility, com- 
bining the softness of silk paper with the cohesion of a 
woven fabric ; it is so thin that the finest writing can 
be read through it, yet it is torn only with great diffi- 
cuity. 

Commercially the paper is known in Japan as usego ; 
as put upon the market it basa uniform yellowish- 
white color and a silky luster. It is wade in pieces 
20 inches long by 14 wide, weighing about 30 grains, 
aod yielding when burned about 1 per cent of an ash 
coutaining alumina, oxides of iron and calcium. Ex- 
amined under the microscope it is seen to consist of a 
thick network of cross and transverse thread-like bast 
fiber cells with extraordinarily thin walls. 

The attention of Dr. Hoffmann was first drawn to 
the use of the paper in medicine by a traveled patient, 
who during the recent influenza epidemic was aceus- 
towed to take powders wrapped up in the paper; he 
had Himeelf thought of the method, and had long 








adopted it. The author says (Therap. Monats.), “This 
method appeared to me to have so many and so con- 
siderable advantages over the now customary envelop- 
ing (of powders) in wafers and capsules, that I took 
occasion to invite its trial and initiation in wider 
circles,” 

The wrapping up of a powder is simple enough ; it 
is placed on a piece of the paper, say of four square 
inches surface, and shaken or moved into the center. 
The four corners are now taken up, brought together 
over the powder, and tw.sted between the first finger 
and thumb into a little cord, care being taken to avoid 
direct pressure of the little packet, as well as all un- 
necessary crumpling of the paper. In this way a paper 
packet is obtained similar in form to the toy known as 
a ‘‘ banger.” With a pair of scissors the ‘“‘cord ” is now 
cut up as close as possible to the packet, leaving of 
course as much of the twisted column as is sufficient to 
keep the paper together. By the compression of the 
scissors in cutting, the latter is the more tightly held 
together. 

If, for the sake of experiment, the packet thus pre- 
pared is unfolded, it will be found that for wrapping a 
powder of say 8 grains, a piece of paper about as large 
asacrown and weighing about 4 of a grain is used. 
In the process the powder is also much compressed, so 
that, for example, an antipyrin powder of 8 grains 
occupies a volume scarcely exceeding that of a pea. 

The powder thus simply enveloped is quite ready to 
be taken ; it is laid on the tongue and swallowed with 
a mouthful of water. Arrived in the stomach it un- 
folds immediately, the medicament is set free and 
readily absorbed. 

That this does occur may be simply shown as follows: 
If a powder thus wrapped is thrown into water, the 
twisted end untwists in a few seconds, the packet opens 
like a bud, and the contents are taken up by the water. 
The same conclusion was also reached by physiological 
experiment, benzoic acid taken into the stomach envel- 
oped in Japan paper being distinctly traceable half an 
hour after in the urine as hippuric acid. By this 
means it was proved that the vehicle did not delay the 
absorption of the remedy. 
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Sympathetic Inks, 
In answer to frequent inquiries, we give herewith 
the modes of preparation of a number of sympathetic 
inks : 


— 





INKS THAT APPEAR THROUGH HEAT. 


1. Write with a concentrated solution of caustic pot- 
ash. The writing will appear when the paper is’sub- 
mitted to strong heat. 

2. Write with a solution of hydrochlorate of am- 
monia, in the proportion of 15 parts to 100. The writ- 
ing will appear when the paper is heated by holding 
it over a stove, or by passing a hot smoothing iron 
over it. 

8. A weak solution of nitrate of copper gives an in- 
visible writing, which becomes red through heat. 

4. Avery dilute solution of perchloride of copper 
gives invisible characters that become yellow through 
heat. 

5. A slightly alcoholic solution of bromide of copper 
gives perfectly invisible characters which are made 
apparent by a gentle heat, and which disappear 
again through cold. 

6. Write upon rose cdlored paper with a solution of 
chloride of cobalt. The invisible writing will become 
blue through heat and will disappear on cooling. 

7. Write with a solution of sulpharic acid. The cha 
racters will appear in black through heat. This ink 
has the disadvantage of destroying the paper. 

8. Write with lemon, onion, leek, cabbage, or arti- 
choke juice. Characters written with these juices be- 
come very visible when the paper is heated. 

INKS THAT APPEAR UNDER THE INFLUENCE OF 
LIGHT. 

9. Chloride of gold serves for forming characters that 
appear only as long as the paper is exposed to daylight, 
say for an hour at least. 

10. Write with a solution made by dissolving one 
part of nitrate of silver in 1,000 parte of distilled water. 
When submitted to daylight, the writing appears of a 
slate color or tawny brown. 


INES APPEARING THROUGH REAGENTS. 


11. If writing be done with a solution of acetate of 
lead in distilled water, the characters will appear in 
black upon passing a solution of an alkaline sulphuret 
over the paper. 

12. Characters written with a very weak solution of 
chloride of gold will become dark brown upon passing 
a solution of perchloride of tin over them. 

13. Characters written with a solation of gallic acid 
in water will become black through a solution of sul- 
phate of iron, and brown through the alkalies. 

14. Upon writing on paper that contains bat little 
sizing with a very clear solution of starch, and sub- 
mitting the dry characters to the vapor of iodine, or 
passing over them a weak solution of iodide of 
potassium, the writing becomes blue, and disappears 
under the action of a solution of hyposulphite of soda 
in the proportions of 1 to 1,000. 





15. Characters written with a ten per cent solution 
of nitrate of protoxide of mercury become black when 
the paper is moistened with liquid ammonia, orange 
red with a solution of, and gray through heat. , 

16. Characters written with a weak solution of the 
soluble chloride of platinum or iridium become black 
when the paper is submitted to mercurial vapor. This 
ink may be used for marking linen. It is indelible.— 
Les Inventions Nouvelles. 


A New Expedition to the North Pole. 

The London Times gives some details of the new 
expedition to the North Pole, for which the Norwegian 
National Assembly voted 200,000 kroner on June 30, 
and which will be under the charge of M. Nansen. 
Hitherto, with one possible exception, all attempts to 
reach the North Pole have been made in defiance of 
the obstacles of nature. It has been an open campaign 
between the endurance of man and the icy barrier of 
the Arctic Seas, in which nature has always been tri- 
umphant. On this occasion a systematic and well 
organized attempt will be made to ascertain if nature 
herself has not supplied a means of solving the diffi- 
culty, and if there is not, after all, a possibility of 
reaching the North Pole by utilizing certain natural 
facilities in these frozen seas of which all earlier explor- 
ers were ignorant. The circumstances on which these 
new hopes are founded may be thus summarized. The 
Jeannette expedition of 1879-81 and the loss of that 
vessel seemned to sound the knell of all expeditions to 
reach the Pole by Behring Straits ; but in the end the 
results of that effort are shown to have been more sat- 
isfactory and auspicious than any of the officers of the 
Jeannette could have hoped for when, with extreme 
difficulty, they succeeded in reaching Siberia across 
the ice from their wrecked vessel. In June, 1884, ex- 
actly three years after the Jeannette sank, there were 
found near Julianshaab, in Greenland, several articles 
which had belonged to the Jeannette and been aban- 
doned at the time of its wreck by the crew, and which 
had been carried to the coast of Greenland, from the 
opposite side of the Polar Sea, on a piece of ice. This 
fact at once aroused curiosity as to how it accomplished 
the journey across the Arctic Ocean, and as to what 
unknown current had borre the message from Behring 
Straits to Greenland. However these objects reached 
Julianshaab, they could not have come in an eastern 
direction, through Smith’s Sound, for the only current 
which reaches Julianshaab is that from the eastern 
coast of Greenland via Cape Farewell and the north. 
Nor is there much probability that they were borne ip 
a western direction from the place where the Jeannette 
sank, for all the currents round Nova Zembla, Franz 
Josef Land, and Spitzbergen are known, and it seems 
impossible for the ice bearing the relics of the unfor- 
tunate Jeannette to have traversed the intervening 
distance in the space of three years, even if it were 
possible at all. There remains only the alternative 
that there is a comparatively short and direct route 
across the Arctic Ocean by way of the North Pole, and 
that nature herself has supplied a means of communi- 
cation, however uncertain, across it. Imereased sig- 
nificance to the discovery of the Jeannette relics in 
1884 was given by the identification in 1886 of bows 
found on the coast of Greenland with those by the 
Eskimo in the vicinity of Behring Straits, at Port 
Clarence, Norton Sound, and the mouth of the Yukon 
River. M. Nansen’s expedition will endeavor to realize 
these hopes of a direct route across the apex of the 
Arctic Ocean. A specially constructed boat of 170 tons 
will be built, and provisions and fuel taken for five 
years, although it is hoped that two will suffice. The 
expedition will consist of ten or twelve men, and M. 
Nansen proposes to leave Norway in February, 1892. 

= + orem 
Valuable Points by a Plumber. 

“If you want a point or two about cleaning waste 
pipes without sending for a plumber,” said a retired 
member of the fraternity to a New York Telegram 
reporter, who was complaining of the trials of house 
ownership, “just listen to me. If I were still in the 
basiness I would not give away what I am going to tell 
you now, but as I am out of it I do not see why I may 
not help a friend. One of the most frequent and try- 
ing annoyances,” he continued, “ is the obstraction to 
the free, quick outlet of the waste water of the wash 
basin, the bath tub, and kitchen sink. This is caused 
by a gradual accumulation of small bits of refuse ma- 
terial, paper, rags, meat bone, or grease, which check 
and finally entirely stop the outflow of the waste, and 
then the plumber is called to remove the stoppage 
with his force pump. Sometimes this is accomplished, 
but often the pipe has to be cut, and there is great 
inconvenience and expense. Just before retiring at 
night, pour into the clogged pipe enough liquid soda 
lye to fill the ‘ trap,’ as it is called—or the bent part of 
the pipe just below the outlet. Be sure that no water 
runs into it until the next morning. During the night 
the lye will convert all the offal into soft soap, and the 
first current of water in the morning will wash it away 
and leave the pipe as clean as new. See? This is 
practical chemistry, yet few chemists would ever think 
of it.” 
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AuGusT 9, 1890.] 
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Photographing in Colors, 

Experiments with a view to photographing in per- 
manent colors were mace by Herschel in 1840, by 
Becquerel from 1847 to 1855, and by N. de St. Victor 
from 1851 to 1866 ; but without a coating of varnish the 
colors thus obtained faded within a couple of days at 
the longest. Now, Herr Franz Veress, of Klansenburg, 
Transylvania, has discovered a process to produce very 
brilliant colors that, according to Jron, have so far 
stood the test of a three weeks’ exposure to ordinary 
daylight without suffering any change. The photo- 
graphs were exhibited during a lecture delivered before 
the Society for the Propagation of Natural Sciences, 
as well as in the Photographic Institute of Vienna, but 
not yet exposed to the direct sunlight. The photo- 
graphs are upon glass and upon paper. The former 
are diapositives, and, if looked through, show for the 
wost part araby red ground color, with a picture in 
bright, sometimes brilliaut, colors, from the deepest 
hue of ruby red—far deeper than the ground color—to 
light orange, with several shades of red and yellow, 
and from violet to aniline blue and the intensest, most 
brilliant blue. The same colors prevail also on the 
paper positives, which have all a grayish brown ground 
color, upon which the red inclines more to purple than 
ruby, and the violet is especially brilliant. Green is 
wissing on all positives. Examination through a mag- 
nifying glass fails to detect any impurities in the pig- 
ment of the colors or vagueness in the contours of the 
pictures, and each color stands out from the other 
with striking distinctness. It is not known whether 
the colors are a real pigment or the effect of thin lay- 
ers. The sensitive preparation is a silver chloride 
emulsion in collodion or in gelatine, and the solution, 
the preparation of which is the inventor's secret, is 
poured upon the glass or the paper, where it soon 
takes a brownish red color. The plate is put into a 
copying frame, and exposed to the rays from a trans- 
parent colored drawing, of which the negative picture 
is soon visible. The exposure has to last in the case of 
glass negatives two or three hours, and in case of 
paper at least three days, as the colors come out very 
slowly, but the picture having 
been fixed in an alkaline bath, 
the colors become brighter and 
more intense. The process in 
the camera would require an 
exposure lasting several weeks, 
but the latest improvements 
have greatly lessened the time 
of this kind of exposure only, 
especially for the paper nega- 
tives. The invention is believed 
to rest on a modification of the 
process described by H. Carey 
Lea some two years ago, of ap- 
plying the photo chlorides of 
silver in the form of an emulsion, 








The Tricentenary of the 
Microscope, 

The magnifying power of 
lenses is a discovery whose origin 
is lost in the darkness of ages. 
Layard found a convex lens in 
the ruins of Nimrod’s palace, 
and there would seem to be no 
doubt that the very delicate 
work of the ancient lapidaries 
owed its remarkable perfection 
to optical arrangements of great- 
er or less simplicity that per- 
mitted of magnifying the appa- 
rent size of the objects worked. 

Roger Bacon made known the 
magnifying power of segments 
of spherical glass, and a short 
time afterward appeared the 
double opera glass, the inven- 
tion of which is attributed to an 
Italian optician. But it was not 
till 1590 that the idea of combin- 
ing lenses and of constructing a 
microscope, properly so called, 
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A MACHINE TO SUPERSEDE TYPESETTING. 

In the SCIENTIFIC AMERICAN of March 9, 1889, ap- 
peared an illustration and description of a machine 
then being successfully operated in the New York 
Tribune office, and which superseded all typesetting in 
the ordinary way, as heretofore done by hand. The 
accompanying engraving represents the same machine, 
but with important improvements and modifications 
which have since then been made. The machine is 
constructed after the patents of Ottmar Mergenthaler, 
now controlled by the Mergenthaler Printing Company, 
of New York City, and is styled the linotype machine, 
because it casts lines or type blocks, as shown in the 
small view herewith, to be used instead of individual 





A LINOTYPE, OR TYPE BLOCK OF ONE LINE. 


types set up and “spaced” to make the required mea- 
sure. To form these lines a matrix is necessary for 
each letter or character, these matrices being assewbled 
in the proper order by operating a series of finger keys 
like those of the typewriter. 

In the improved machine the matrices, instead of 
being held, as formerly, in vertical tubes just above the 
keyboard, one tube for each different letter or charac- 
ter, are contained in the channels of a magazine formed 
of properly grooved top and bottom plates, set at a lit- 
tle distance above the keyboard, and inclined toward 
it at an angle of about forty-five degrees. 

The matrices are flat pieces of brass, on the edge of 
which is the female die for forming its proper letter, 
and for each touch on one of the keys a single matrix 
drops from its inclined magazine down a vertical or 
nearly vertical chute to the point of assembling. The 
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a great advantage in the arrangement of the magazine 
with the grooved plates, instead of separate tubes, as 
heretofore, for, by making proportionate flanges on 
the sides of the matrices, one set of magazine plates 
can be used for matrices represent®hg several different 
sizes of type, and the work of changing the machine 
from one size to another is but slight. 

The work of “spacing” is essentially unchanged. 
The spaces are simply long, tapering wedges, dropped 
in their proper places by the operator in the same 
manner as a letter would be in the formation of a 
line, and, when it is seen that the line will take no 
more of the text, a simple touch of a lever pushes all 
the wedges simultaneously enough further in to make 
a perfect “justification,” in which there is no possi- 
bility of uneven spacing. Thence the line of matrices, 
properly clamped, is taken automatically to a pot of 
metal automatically kept at the proper temperature, 
substantially as heretofore described, the type block 
is cast and deposited in proper order with its predeces- 
sors, and the matrices themselves taken to a distribut 
ing device at the top of the magazine, to the proper 
places in which they are returned, the whole work be- 
ing done automatically. A great improvement in the 
direction of simplicity and positiveness of action has 
been effected in the distributing device, and the whole 
machine is much less complicated than formerly. To 
a person of sufficient intelligence it must be as easy to 
“learn to set type” with this machine as to acquire 
facility in operating a typewriter. 

Much as printers generally are inclined to be skepti- 
cal as to the practicability of any typesetting machine 
in actual work, it is hardly possible to observe the 
operation of this machine without being convinced 
that, for ordinary composition, it is a remarkable suc- 
cess. A compositor will ordinarily compose or ‘set 
up” 1,000 to 1,200 ems an hour, and it requires one- 
third of his time in addition thereto to “ distribute ” 
his type, or put them back in the case. This machine 
performs both operations simultaneously, and at a 
speed equal to that of a typewriter. One but ordinar- 





arrangement is such that no air blast is needed, as in 











was realized for the first time. 
This invention is due to Hans 











Zausz or Jansen and his son 
Zacharias, both manufacturers 
of double opera glasses at Mid- 
delburg, Holland. 

The year 1890 therefore corre- 
sponds to the tricentenary of this important invention, 
and the population of Anvers has decided to celebrate 
this historic date by organizing an international micro- 
scopical exhibition in which will figure the ancient 
apparatus, those of intermediate epochs, and the most 
improved modern ones. This is a project of great sci- 
entific interest, and we can only express the sincerest 
wishes for its realization and success.—La Nature. 
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PAINT spots way be removed from wood by covering 
them with a thick coating of lime and soda, Wash off 
after twenty-four hours. 














THE LINOTYPE MACHINE, TO SUPERSEDE TYPESETTING. 


the former machine, to bring the matrix quickly to its 
proper place in the formation of the line. To increase 
the speed of the matrices that are not in direct line 
vertically with the place of assembling, the vertical 
chutes at one side are made of gradually diminished 
length, the bottoms of the chutes of the chute section 
thus forming a sharp incline, just below which, and at 
a corresponding inclination, is a fast-ranning belt. In 
this way the matrices the farthest off come into posi- 
tion as quickly as those which are nearest, and there 
is no danger of transposition of the letters when the 
machine is worked at its highest speed. There is also 
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ily expert in typewriting can readily write from thirty 
to forty words a minute, and, to 
illustrate the ammount of compo- 
sition accomplished at different 
rates of speed, a table has been 
prepared by an expert printer, 
from which it appears that 


20 words a minute equals 3,158 ems an hour. 


% “ an7 “ 
30 4,737 
35 * §5a8 “ ° 
0 * “ @sis “ ; 
45 i 7,105 ae 
so ee = 
55 , °° toa 
80 a4 


It is said that the machine can 
be run at the rate of 10,000 ems 
an hour, if the operator can 
work the keys fast enough, al- 
though from 5,000 to 6,000 ems 
an hour has been found to be 
about the highest practical speed 
thus far. The work is cleaner 
and much iess tiresome than 
typesetting by hand, and to 
learn it is but the task of only a 
few hours. The machine in its 
old form has been for a consider- 
able time in successful use in 
several large daily newspaper 
offices, in different sections of 
the country, and its importance 
has been recognized and is ap- 
preciated by the International 
Typographical Union, which di- 
rects practical printers to run 
the machines in all offices within 
its jurisdiction where they are 
used. The President of the New 
York Typographical Union,'after 
witnessing recently a trial of the 
new machine, writes: ‘I con 
clude that the acme of perfection 
in a typesetting machine has 
been reached.” 





A New Gas Detector, 
Spongy platinum, as is well 
known, glows is a mixture of 
combustible gas and air; but 
hitherto no convenient arrangement has been devised 
for utilizing this reaction. H. N. Warren proposes to 
saturate asbestos yarn with a saturated solution of pla- 
tinum oxalate, and then ignite it ina platinum craci- 
ble. This prepared yarn when heated to 80° F. becomes 
incandescent in an atmosphere containing 0°5 per cent 
of coal gas by volume, and by arranging it by the side 
of the wick of an ordinary spirit lamp, it is easy, by 
lighting for a short time, to raise the temperature of 
the yarn to the requisite temperature, so that when 
the lamp is blown out it will become incandescent if 

there is any escape of coal gas in the neighborhood, 
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Scientific American. 
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GEORGE LINCOLN GOODALE. 

The American Association for the Advancement of 
Science celebrates this year the fiftieth anniversary of 
the organization of the Association of Geologists and 
Naturalists, from Wich it has descended. Last August, 
under the presidency of Thowas C. Mendenhall, the 
superintendent of the United States Coast and Geodetic 
Survey, it met in Toronto, but this year it returns to 
its native soil and gathers its members in Indianapolis 
for a second time, having previously, in 1871 convened 
there. The office of president rotates from the phvysi- 
cal sciences to the natural sciences, and the able rep- 
resentative of the former class gives place this year to 
a distinguished botanist. 

Professor Goodale was born in Saco, York County, Me., 
on August 3, 1839 
distinct leanings toward science, for after completing 
his academic studies he took a practical course in 
He then entered Amherst College, and was 


pharmacy. 
During a portion of the sub- 


graduated there in 1860 
sequent year he remained at college as assistant in 
chemistry and botany, pursuing private studies in the 
latter subject, under the direction of Professor Edward 
Tuckerman, the most distinguished lichenologist this 
country has ever seen. He then studied at the Harvard 
Medical Schoo!, whence, in 1863, he received the degree 
of M.D., and also in the same year received a similar 
degree from the Medical Schoo! of Maine, adepartment 
of Bowdoin College. Settling in Portland, Me., he 
there began the practice of his profession, and at the 
same time served as instructor of anatomy, materia 
medica, and sargeryin the Portland School for Medi 
cal lostruction, receiving also, in 1864, the 
appointment of State Assayer of Maine. His 
health having become impaired, he made a 
sea voyage, in 1866, to Panama for its recov 
ery, and vetarned by way of California, Ne- 
vada, Oregon, Washington, Idaho, Utah, and 
Colorado. In 1868 he was appointed profes 
sor of applied chemistry in Bowdoin College, 
and later instructor of materia medica in 
its medical school. Professor Goodale was 
transferred, in the following year, to the 
Josiah Little professorship of natural sci 
ence, and also became a member of the State 
Board of Agriculture 

These various connections he resigned in 
1872 to aecept the place of instructor in bo 
tany at Harvard Coilege, where he also be 
caine University lecturer on vegetable physi- 
ology. Since then he has been connected 
with the botanical work of this university 
In 1873 he was made assistant professor of 
and five years later 
professor of botany. On the death of Asa 
Gray in 1888, he was chosen to succeed that 


vegetabie phy siology 4 


distinguished scientist as Fisher professor of 
He 
has also been director of the Botanic Garden 
since 1879, and since 1881 he has been a mem- 
ber of the faculty of the Museum of Com- 
parative Zoology of Harvard University. 
Besides these many daties he is a member 
the Harvard University 


nataral history, which chair he still fills 


of the council of 
library. 

Professor Goodale’s publications have been 
physiological and botanical. Soon after his appoint- 
ment at Harvard he delivered a lecture on ‘“ Hybrids 
and Hybridization in Plants,” and one on “‘ Recent Re- 
searches in Regard to Seeds and their Germination,” 
which were published in the * Annual Reports of the 
Massachusetta Board of Agriculture.” He contributed 
the articles on ‘‘ Vegetable Histology” and “ Vegetable 
Physiology” to “Johnson's New Universal Cyclo 
pedia,” and in 1879 published his “Concerning a Few 
Common Plants.” The text of the “ Wild Flowers of 
North America,” a quarto published in parts, with 
beautiful plates by Isaac Sprague, was written by him. 
He is also the author of ** Practical Exercises in His- 
tology and Vegetable Physiology” (New York, 1885) 
and of ** Vegetable Histology” (1885) and “* Vegetable 
Physiology ” (1885). The two last named, with addi- 
tional matter, have been combined under the title of 
“ Physiological Botany,” to form the second volume of 
Asa Gray's “ Botanical Text Book” (1885). At present 
he is occupied with the preparation of an extensive 
treatise on ‘* Economic Botany,” illustrations of the 
usefal products of plants in the Harvard University 
museum. A compediam of thie work will be published 
in the series to which his “ Physiological Botany” be- 
longs. Professor Goodale is also associate editor of the 
American Journal of Science, the duties of which came 
to him on the death of Dr. Gray 

Of honors he has a fair share. The degree of A.M. 
has been conferred on him by Amherst and Bowdoin 
colleges, while the former at its reeent commencement 
again honored him by conferring the degree of LL.D. 
upon him. He is a member of the Deutschen Botan 
isechen-Gesellechaft in Berlin, also of the American So- 
ciety of Physiologists and the American Society of 
Anatomists, while he has recently held the presidency 
of the Society of American Naturalists. Besides hon- 
orary or corresponding relationship to’ the Phila- 


Early ia life he seems to have had the present time. 


York Academy of Sciences, he is one of the seven 
fellows in botany of the American Academy of Arts 
and Sciences. At the spring meeting held this year 
of the National Academy of Sciences, he was one of 
the four new members admitted to that distinguished 
body. 

| Professor Goodale joined the American Association 
for the Advancement of Science at the Salem meeting, 
held in 1869. He was advanced to the grade of fellow 
_ in 1875, and in 1888 was elected vice-president over the 
section on biology. At the Toronto meeting last year 

he delivered his address entitled ‘‘ Protoplasm of Liv- 
ing Matter," ip which he discussed the investigations 

made upon cellular tissue from the year 1667 down to 
At the close of the meeting he 
| was chosen president of the association, and will pre- 
side at the forthcoming gathering. 

> 
White Lead by Electrolysis. 

The new electrolytic process for the production of 
white lead is now in practical operation, and there ap- 
pears to be no doubt of its commercial success. Esti- 
mating its production in expenditure of horse power, 
152 pounds per day per horse power, or 27!¢ tons per 
year, is the result. The process may be briefly de- 
scribed as follows, employing technicalities as little as 
possible : 

A solution is first prepared by dissolving sodium ni- 
trate and ammonium nitrate in water in the propor- 
tion of 1 gallon of water to ‘4 pound of each of the 
nitrates. This solution must be saturated with car- 
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bon dioxide, which is best obtained by burning lime 
stone, washing the gas thus produced, and supplying 
this gas directly to the solution while in the tank and 
subjected to the electrolytic action. After the solu- 
tion has been placed in the tank, electrodes of metal- 
lic lead are immersed in it, and an electric current from 
a generating dynamo passed between them through 
the solution, and pure white lead is rapidly precipi- 
tated by the action. From time to time the white 
lead is removed, washed and dried, and may then be 
mixed with a suitable article to form paint. The sup- 
ply of carbon dioxide must be maintained throughout 
the operation. 

The white lead thus formed by electrolytic action, 
besides being produced more cheaply than heretofore, 
is found to have greater covering properties and to go 
further in actual use. Moreover, not the least valua- 
ble feature of this invention is that it substitutes an 
innocuous process for the very injurious operation of 
dissolving lead in acetic acid in the presence of car- 
bonic acid. Thus electricity has added another boon 
to mankind. The discoverer of the process is Mr. Tur- 
ner D. Bottome, of Hoosick, N. Y., U. 8. A. 

+> +O em 
What is Invention ? 

The late Judge Hall, of the Cireuit Court of the 
United States, says: “‘An invention, in the sense of 
the patent law, means the finding out, the contriving, 
the creating of something which did not exist and was 
not known before, and which can be made useful and 
advantageous in the pursuits of life, or which can add 
to the enjoyment of mankind. In other words, the 
thing patented must be new ; and it must be useful to 
an appreciable extent, though the measure of that use- 
falness is not material. Any degree of atility appreci- 
able by a jury is sufficient, upon the question of utility 
to sustain a patent.” 
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Steam Engine Economy, Thurston’s Process, 

Among recent inventions which we have had op- 
portunity to promote, we note one which has for its 
object the further improvement of the steam engine 
by the reduction of those internal and once mysterious 
wastes which are now known to constitute the most 
important part of the avoidable losses of heat and of 
steam in the engine, and which, unlike the thermo- 
dynamic wastes, are due to defects of the machine it- 
self, and not of the process of heat and power conver- 
sion, defects of the cycle which must be adopted in its 
operation. Ina paper recently read before the Ameri- 
can Society of Civil Engineers, by Professor Thurston,* 
we find an account of the experiments made under his 
direction in the laboratories of the Sibley College of 
Cornell University to determine the efficiency of his 
process of treatment of the interior of the engine, with 
a view to securing less conductivity and heat-storing 
power, and thus of reducing the wastes and of increas- 
ing the efficiency of the machine. 

The process is described at length in a patent which 
our readers have seep recorded already, among our 
notes of recent inventions, and consists of the follow- 
ing simple operations: The interior surfaces, such as 
are not acted upon by rubbing parts, the heads of the 
cylinder and the sides of the piston, and where prac- 
ticable the ports of the engine, are first subjected to 
prolonged action of very dilute acid, like foundry 
“pickle” for example. This, if sufficiently dilute and 
if the treatment be sufficiently prolonged, has the ef- 
fect, familiar to those of our readers who are familiar 
with the operation of condensing engines, as sometimes 
observed in the channel ways and other 
parts exposed to the wash of the warm 
water discharged from the condenser 
through air pump and hot well, that process 
which is sometimes, though improperly, de- 
scribed as ‘‘conversion into plumbago.” 
The material so produced as surface cover- 
ing is really, as shown by analyses made by 
Dr. Thurston many years ago, and at the 
time reported in the SCIENTIFIC AMERICAN, 
a mass of fine sponge of mixed iron oxide 
and metallic iron, of which the pores are 
filled by the graphite originally present as a 
constituent of the iron now dissolved out 
by the acid. Such a sponge will take up a 
certain portion of any fluid, and the sponge 
thus saturated becomes a comparatively 
good non-conductor for heat and a very 
poor storehouse for caloric. A surface thus 
protected can-no longer act efficiently in re- 
ceiving and storing heat, and it thus becomes 
impossible for the interior of the engine, 
where thus treated, to take up heat from 
the entering steam in as large quantities as 
before, and the waste is thus reduced, just 
in proportion as the conductivity and heat- 
storing power are by this method dimin- 
ished. 

The treatment with acid alone reduces the 
wastes considerably ; but the addition of 
the coating of resin produced by the appli- 
cation of a drying oil is found by the invent- 
or to be a very important gain. It was 
found that even a single application of the 
oil, with but twenty-four hours’ drying, reduced the 
waste about forty per cent. Since the wastes in the 
ordinary engine seldom fall under one-fourth the total 
amount of steam supplied, and frequently are enorm- 
ously greater, it is obvious that, should this, or an 
equivalent, process prove practically successfal, the 
gain is likely to prove of serious importance. 

Other experiments are in progress, and other re- 
searches are planned, looking toward a more complete 
investigation of the subject. We have also in our 
hands the papers exhibiting the details of other and 
what are anticipated to be still more perfect methods, 
devised by the same inventor, for securing these 
economies ; and it is thought very possible that, in 
time, advances in the economy of the steam engine, 
through the use of these or other processes, may be 
chronicled which will give the steam engine another 
lease of that life which has been threatened by the 
advocates of the other motors. An extensive labora- 
tory investigation will give, in time, a scientific basis 
for computation ; and the experience of the builders of 
engines about to be thus constructed and treated will 
give a practical test of the real value of the invention. 


et 
Palpitation of the Heart. 


Dr. Nebo (in Journal de la Sante) says that an exces- 
sive palpitation of the heart can always be arrested by 
bending donble, with the head downward and the 
hands pendent, so as to produce a temporary conges- 
tion of the upper part of the body. In almost all cases 
of nervous or anemic palpitation, the heart immedi- 
ately resumes its natural function. If the respiratory 
movements be suspended during this action, the effect 
is only the more rapid. 




















* Cresson meeting, June, 1800. 
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THE GREAT RAILWAY TUNNEL UNDER THE ST. CLAIR 
RIVER, BETWEEN THE UNITED STATES AND CANADA. 

Owing to the steady increase of traffic over the Grand 
Trunk Railroad, of Canada, and the Chicago and 
Grand Trunk, Detroit, Grand Haven and Milwaukee, 
and the Toledo, Saginaw, and Muskegon railroads of 
the United States (practically one company) during 
the last few years, it became obvious that some 
other means of transit thar the steam car ferry now in 
operation would be necessary, as that method is a great 
annual expense, and is also vury unreliable, especially 
so in the winter, when the icc in Lakc Huron becomes 
loose and is carried down the St. Clair River, often 
catching the ferry boat and carrying it down the river 
with it, with its cargo of passengers or freight. This 
necessitates the maintenance of a powerful tug, always 
in steam, and ready to go at a moment’s notice to aid 
the ferry and break the ice if necessary. 

In view of the extreme flatness of the country, and 
the low-lying ground in that part of the country, it was 
found impracticable to build a bridge, in consequence 
of the great height to which it would have to be ear- 
ried, to allow of free navigation, as the traffic at this 
point is very great, and the current very swift, viz., 
eight miles an hour. So the constructien of a tunnel 
was decided upon, to 








at a lower depth than the adjacent buildings, and 
without interrupting business or traffic. He accord- 
ingly constructed the hydraulic shield or under- 
ground boring machine, which he set to work, and 
with it constructed a tunnel extending under Broad- 
way from Warren Street to Park Place, large enough 
to receive a small street railway car, the length of 
the tunnel being between three hundred and four hun- 
dred feet. This tunnel was 9 ft. 4in. in exterior dia- 
meter. It was started at the head of Warren Street, 
from which it turned underground on a radius of 
about 50 ft. into Broadway. The curved portion of 
the tunnel was walled with cast iron plates, put up in 
segments and united by means of screw bolts; the 
straight portion was walled with brick masonry. The 
object of the shield was to protect the workmen = while 
excavating the earth and building the tunnel.‘ 

The shield consists of a strong cylinder somewhat 
resembling a huge barrel with both heads removed. 
The front end of the cylinder is sharpened, so as to 
have a cutting edge to enter the earth. The rear end 
of the cylinder, for a length of two feet or so, is made 
quite thin, and is called the hood. Arranged around 
the main walls of the cylinder and longitudinal there 
with are a series of hydraulic jacks, all operated from 





87 











The floor of the Broadway tunnel above mentioned 
was |214¢ feet belcw the pavement. It was carried 
under sewers and beneath the Croton water mains. 
The work was executed while the street was thronged 
with omnibuses and heavy teams,and few persons, 
except those directly interested, had any knowledge 
that a tunnel was in progress until after it was com- 
pleted. It was then opened te the public, and many 
thousands of people enjoyed the privilege of riding in 
the car, which was worked back and forth in the tun- 
nel by the pneumatic or air pressure system. 

By means of the system of hydraulic jacks capable of 
either combined or separate action, Mr. Beach was en 
abled to govern the direction of his tunneling shield 
with the utmost precision, making it to ascend or de- 
scend in the earth, according to grade required, or 
travel on a curve of any desired radius, The first ma- 
chine attracted much attention on the part of engi- 
neers. It was illustrated and described in the ScrEN 
TIFIC AMERICAN of March 5, 1870, also in the Manu. 
facturer and Builder of the following year, and in 
various other publications. 

Since the construction of the Broadway tunnel the 
Beach hydraulic shield has been employed on a num 
ber of important engineering works, with much sue 
cess, and it is now 





extend between Port A 
Huron, Mich., on the 
American side, and 
Sarnia, on the Cana- 
dian side. The St. 
Clair Tunnel Co. 
was formed in the 
year 1886. 

In the following 
year test shafts and 
tunnels on both sides 
of the river were 
completed, and at- 
tempts were then 
made to begin the 
work of the large 
tunnels by sinking 
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generally recognized 
* WET eter Th yg ssf as an important ad 
junct in the execu- 
tion of various classes 
ef underground tun 
nels. At Buffalo it 
was used to carry a 
large sewer under a 
main street aod un 
deracanal. At Chi 
eago it was used in 
the construction of 
one of the lake ten 
nels. In London, 
1886-89, it was em- 
ployed in the con- 
struction of the City 





large shafts ; but the 
efforts failed, and 
after much loss of 
time and money, it 
was decided to open 
horizontal cuttings 
to the required depth 
on each side of the 
river, and in the 
headings thus form- 
ed carry the tunnel 
through on the pro 
per grades by means 
of the Beach hydrau- 
lic shields. Work 
upon the great cut- 
tings was begun in 
January, 1889. 
The walls of the 
tunnel are construct- 
ed of cast iron seg- 
ments, thirteen of 
which and a key 


a 


P? 
form the cirele. The Ne Pe 
dimensions of the tid 
cast iron segments 
are: Length, 4 feet 
10 inches; width, 18 


inches; thickness, 2 SSS ” 
inches, with flanges Fig. 1.—Sectional elevation and plan of tunnel ; 


inside 6 inches deep 
and 13¢ inches in 
thickness). These 
seginents are cast 
with 82 holes in 
them, viz., 12 in each side flange, and 4 in each end; 
they are secured in their places with bolts % inch 
in diameter. The outside diameter of the tunnel is 21 
feet, and 20 feet inside. The circle, taken by the bolts 
in the flanges, is 20 feet 5 inches. 

The tunneling is being carried on by means of a pair 
of Beach hydraulic shields, one of which is employed 
ineach heading. At this point a brief history of this 
device may not be uninteresting. 

lt isthe invention of Mr. Alfred E. Beach, of the 
SCIENTIFIC AMERICAN, and was designed by him and 
tried in 1868 (patented 1869) for the purpose of excavat- 
ing {under the streets of New York, with a view to 
an underground railway. At that early period the 
need of rapid city transit for passengers was strongly 
felt, but there was great opposition on the part of 
property owners along the line of the proposed rail- 
way, through fear that the buildings would be injur- 
ed if a tamnel were carried on a lower level than 
the foundations ; added to which would be serious 
loss of business by the closing and tearing up of the 
streets during the construction of the work. Mr. 
Beach determined to show the fallacy of both of 
these objections by excavating a short piece of 
tannel under the most crowded part of Broadway, 
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Map showing location, Fig. 4.—Plan of Pt. Huron and Sarnia, showing position of tunnel. 
cast iron of which the tunnel is composed. 


and Southwark Sub- 
ways, recently com- 
pleted, and soon to 
be opened for public 
traffic as the under 
; ground electric rail 
i ways. These two 
tunnels extend from 
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1; A, pomp shaft, B, brick air shafts, C, cuttings, DD, bulkheads, Fig. 2. 





TUNNEL UNDER THE ST. CLAIR RIVER, 
STATES AND CANADA. 


a common pump, each jack having cocks, whereby it 
may be cut off from the pump whenever desired. 

Within the shield are vertical and horizontal braces 
and shelves. When at work, the iron plates or the 
masonry, of which the tunnel is composed, are first 
built up within the thin hood of the shield, the hy- 
draulic jacks are then made to press against the end 
of the tunnel plates or masonry, which has the effect 
to push the shield ahead into the earth for a distance 
equal to the length of the pistons of the jacks, say two 
feet, or not quite the length of the hood, and as the 
shield advances, men employed in the fronf of the shield 
dig out and carry back the earth through the shield. 
By the advance of the shield, the bood, within which 
the iron or masonry tunnel is built, is drawn partly off 
from and ahead of the constructed tunnel, thus leav- 
ing the hood empty. The pistons of the hydraulic 
jacks are then shoved back into their cylinders, and a 
new section of tunnel is built up within the hood as 
before described. The shield is then pushed ahead, 
and soon. The extreme end of the tunnel is always 
within and covered and protected by the hood. In this 
manner the earth is rapidly excavated or bored out, 
and the tunnel built, without disturbing the surface 
of the ground, 


the Monument, Lon- 
don, and pass under 
the Thames River, 
Great Dover Street, 
Kennington Park 
road, and other tho- 
roughfares to Clap- 
ham, a distance of 
about three miles. 
The exterior diame- 
ter of each of these 
tunnels is 11 ft. 6 in. 

The Beach bydrau- 
lic shield has also 
been brought into 
use recently in the 
railway tunnels now 











in process of con- 
struction under the 
Hudson River, hbe- 











tween New York and 


Cross section of tunnel and river. Fig. 3. Jersey City, N. J. 


Fig. 5.—Section and pian of iron shoe of shaft. Fig. 6.—Segment of The shields here 


used have an exter- 
nal diameter of 19 ft. 
1 in. 

As before stated, 
the tunneling of the St. Clair River is being carried 
on by means of the Beach hydraulic shields, which 
precede the diggers. This remarkable machine is 
illustrated on our first page. Each shield is circular, 
21 feet 7 inches in diameter, 16 feet long, and is built 
of plate steel one inch thick. It is divided into 
twelve compartments by means of two horizontal and 
three vertical stays, which are built up to a thickness 
of twoinches. These stays have a knife edge in front and 
extend back ten feet, leaving six feet of clear cylinder, 
into which the end of the tunnel extends. Ten of the 
compartments are permanently closed and bracings of 
angle iron placed acrossthem. The other two are pro- 
vided with heavy iron doors, which can be closed at 
once in case of accident or danger. These doors are 
situated at the bottom in the center, and through them 
is passed all the excavated matter. Fiush with this 
heading (with their cylinders extending forward into 
the compartments) are twenty-four hydraulic rams 
at equal distances around the shield. These rams are 
eight inches in diameter and have a stroke of 24 inches. 
By their means the shield is forced forward enough to 
admit of another section of castings, viz., 18 inches. 
Each of these rams can be worked separately, as may 
be seen by the sketch of the back view of the shield. 


BETWEEN THE UNITED 
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The power is supplied by a Worthington pamp, which 
is capable of producing a pressare of 5,000 pounds per 
square inch, which will amount to 125 tons per ram, or 
3,000 tons on the 244 rams. The greatest pressure as yet 
used is 1,700 pounds persquare inch, which is 40 tons 
per rain, and 1,060 tons on the shield. These shields 
weigh eighty tons each, and were built by the Tool 
Manufacturing Company, of Hamilton, Canada. They 
were brought to their destination in pieces, and erected 
on the tops of the great cattings, on the north side in 
both eases, at which side are also the machine and 


work shops which have been erected. This immense 
machine, when completed, was rolled down the side of 
the cutting on a wooden track composed of four rails 


of wood, each one foot square and placed about four 
feet apart. It was restrained in its downward course 
by means of six large ropes, which were passed around 
it. fixed atone end to the upper end of the wooden 
track and coiled around piles, with a number of men to 
lower out when the order was given. From the time at 


which the machine first moved to the time it was rest- 
ing on the cradle of wood (which was prepared for it) 
at the bottom was only one hour and twenty minates, 
A better idea can be obtained by referring to the 
engraving (Fig. 5), which is taken from a photograph, 
and which shows them in the act of lowering the 
shield on the Canadian side. When in position a back- 
ing of timbers one foot square was erected against the 
dead clay, and to this backing the first section of the 
tunnel was bolted, and others were added by means of 
the derrick. which is shows in the engraving of the 


cutting on the American side. (See Fig. 2.) A similar 
backing was used on the Canadian side, with the ex- 
ception that instead of having a solid back of clay as a 


support, it had a number of shores. 

The erection of the castings composing the tunnel is 
accomplished by ineans of a circular crane, which re- 
volves on aspindle in the center of the shield (see Figs. 
t and 3), and is provided with a vise at one end, with 
which to grip the casting, and a counterbalance weight 


at the other. When a casting has been made secure, 
the arm of the crane rises about nine inches, thereby 
shortening the vise arm and lengthening the counter- 
balance arm. This gives the cast iron segment aclear- 
ance to travel around to the desired point, where it can 
be placed in position by reversing the sliding motion. 

The machinery plant necessary for this great under- 
taking is as follows : One boiler house, containing three 
boilers, two of which are kept in steam ata time; one 
machine shop, containing one planing machine, one 
drilling machine, and one bolt screwing machine. The 
planing machine is previded with an extra bed at each 
end, distant from the working bed about 2 feet. It is 
also supplied with an extra table. By this means the 
plane is kept almost incessantly at work, as while one 
table load is being planed the other table is being un- 
loaded and loaded again. When one lot is finished the 
table is run on to one of the extra beds and the newly 
laden table on the other bed js placed on the plane. 
There is one carpenter's shop, ove smith shop, one 
electric light room, containing two dynamos and en- 
gines, a room containing blower engine and blower, a 
hoisting engine in another apartment, and a pump in 
the pit to pump out loose water. This plant is pre- 
cisely similar on both sides of the river. 

The tunnel when completed will be 6,050 feet in 
length from eatting to cutting, and is divided as fol- 
lows: From the American cutting to the river edge, 
1,800 feet ; from the Canadian cutting to the river edge, 
1,950 feet; and distance across the St. Clair River, 
2,300. Of this 6,050 feet, 4,150 feet has already been 
constructed, viz., 2.215 feet on the American side and 
1,935 on the Canadian. 

Thetunnel proper was commenced in August of 1889, 
and the expedition with which it has been completed 
so far (for its manner of constraction renders it com- 
plete as the shield proceeds) has beaten all previous 
records of tunuel construction, and has so far proved a 
success beyond expectations, inasmuch as it shows a 
fewer oumber of accidents than other types of tunnel, 
the most serious accident up to date being a broken 
leg. The idea of building this tannel of cast iron seg- 
ment originated with Mr. Joseph Hobson, of Hamilton, 
Ontario, who is chief engineer of the St. Clair Tunnel 
Company, and also chief engineer of the Great West- 
ern division of the G. T. R. of Canada. The fact that 
no less than 4,550 feet out of the 6,050 has been con- 
structed speaks volumes for Mr. Hobson’s skill in tan- 
nel construction. Ata meeting of directors a short 
time since, Sir Joseph Hickson is reported to have ex- 
pressed his belief that the tannel would be completed 
for traflic within 18 months. Mr. Thomas Murphy, of 
New York, who is superintendent of excavation, is 
thoroughly sanguine about ite healthy state. Mr. Mar- 
phy is a man well versed in these matters, and is tho- 
roughly competent, having been connected with the 
construction of several tunnels of note throughout the 
United States. 

The tunnel will drain itself into the pump shaft, A, 
Fig. 1, on the Canadian side. This shaft is 18 feet in 
diameter and 112 feet in depth, being carried to the 
rock which lies at that depth. 

The cost of this tunnel was estimated at $3,000,000, 


but it is now thought that (notwithstanding the im- 
mense amount of money expended on the test and 
brick shafts) it will not reach that figure. Should 
another tunnel be put through, which we shall not be 
at all surprised to see in the near future, we shall have 
a much fairer chance to compare the certain and 
marked advantages that the cast iron tunnel possesses 
over the old style brick and cement tunnels. 

The tunnel proper is 6,050 feet in length and 21 feet 
outside diameter, the Beach hydraulic shield being 21 
feet 6 inches in diameter. The amount of soil excavated 
for this portion of the work amounts to 2,196,400 cubic 
feet, and will require 55,962,500 pounds of cast iron lin- 
ing, secured together with 859,242 bolts seven-eighths 
inch in diameter. The success attained by Mr. Hobson, 
in thé face of so many obstacles and the difficult nature 
of the soil to be gone through, indicates his complete 
mastery of the subject, and reflects high credit upon 
his skill as an engineer. The tunnel construction fur- 
nishes employment for 700 hands. 





REFERENCES TO THE ENGRAVING ON FIRST PAGE. 


Fig. 1.—Rear view of the Beach hydraulic shield, showing the hood 
within which the tunnel is built and the heads of 24 hydraulic rams by 
which the shield is pushed ahead. Also showing the swinging crane for 
placing the cast iron segments. 

Fig. 2.—The shield in place, on grade, and ready to enter the heading. 
The cutting edges of the shield are seen in front. At the rear of shield is 
seen a portion of the constracted iron tannel pashed up against the tem- 
porary timber backing. 

Fig. 3.—Interior view showing the Beach hydraulic shield as worked in 
the heading. The cast iron segments composing the tannel are built up 
within the thin rear part or hood of the tannel. The hydraulic rams are 
then made to press against the end of the tunnel, as shown, which forces 
the shield abead and leaves the constructed tunnel behind in the earth. 
The swinging crane assists in placing the cast iron segments. As the 
shield advances, the men in the*front part dig and throw back the earth. 

Fig. 4.—The front of the shield, showing its cutting edges, its cross 
shelves and vertical supports. 

Fig. 5.—The great shield as it appeared when being lowered by cables 
to its place at the heading. 
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American Industry itn Cuba, 

The rich iron ore deposits near the coast in thesouth- 
eastern portion of Cuba are now in a fair way to be de- 
veloped on a very extensive scale, by American enter- 
prise, to help supply the demand for Bessemer ores in 
the United States. The Juragua Iron Co., established 
in 1883, was the first in this field. This company, whose 
office is in Philadelphia, has been extending its opera- 
tions each year. In 1889 it shipped 256,278 gross tons 
of iron ore to this country from its Cuban mines, and 
it expects to ship over 300,000 tons during 1890. It was 
announced some time ago that a number of Cleveland 
capitalists, including the Hon Geo. H. Ely, president 
of the Western Ore Association, had secured control of 
an extensive tract of iron ore land in the vicinity of the 
Juragua Company's property. We are advised that 
these gentlemen are now making preparations to open 
up their portion of this iron ore region. 

A third company is now ia this field, called the Sigua 
Iron Co. This company was organized last spring, and 
represents Philadelphia capital. The property con- 
trolled by the company comprises about 34,000 acres, 
extending twelve miles along the coast and inland to 
the mines, the ore property, which includes about 2,000 
acres, being about seven miles from Sigua Bay. This 
extent of territory gives the company ample room for 
mining towns, shops, harbor facilities, ete. The Sigua 
mines are about eight miles east of the Juragua mines. 
The Sigua River runs by the mines into Sigua Bay. 
The company is already preparing to build a railroad 
from the mines along the river’to the bay and to pro- 
vide suitable docks for shipping the ore. 

The quality of the Sigua ore, which is red specular 
in character, is fairly shown by two analyses. The first 
analysis represents an average of all ore exposed on the 
surface of the ground, and is as follows: Iron, 58°10 per 
cent ; silica, 15°50 per cent ; phosphorus, 0°034 per cent ; 
sulphur, 0046 per cent. The second analysis was more 
carefully sorted, and was taken by knocking off three 
hundred small pieces. It resulted as follows: Iron, 
64°20 per cent ; silica, 5°10 per ceat ; phosphorus, 0 023 
per cent; sulphur, 0042 per cent. No traces were 
found of titanium or other substances which would 
render iron made from this ore poor in quality. 

The estimated cost of delivering the ore from the 
Sigua mines to the docks at Philadelphia, inclading a 
royalty of 25 cents and the duty of 75 cents per ton, is 
$4.40. 

The committee which examined the property includ- 
ed men thoroughly familiar with all the details of de- 
termining the quality of ore and of mining, transport- 
ing, selling, and smelting it. This committee was com- 
posed of Messrs. 8. H. Chauvenet, David Thompson, 
Clarence M. Clark, E. V. D’lnvillers, and Edmand D. 
Smith. Mr. Chauvenet was for nine years chief engi- 
neer of the Pennsylvania Steel Co., and later was man- 
ager of the Robesonia furnace, at Robesonia, Pa. Mr. 
Thomas is manager of the Thomas Iron Co., at Hoken- 
dauqua, Pa. Mr. Clark is first vice-president of the 
Virginia’ Development Co., which is opening up the 
mineral regions of Virginia. Mr. D’Invillers is an iron 
ore expert, and has been a member of the State Geo- 
logical Survey of Pennsylvania. Mr. Smith has been 





actively engaged for twelve years in the handling and 
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transportation of foreign and domestic iron ores. The 
committee also obtained the services of Mr. W. J. Rat. 
tle, the well known iron ore expert of the firm of Rattle 
& Nye, of Cleveland, to make a careful and conserva. 
tive report upon the Sigua property. The reports made 
by Mr. Rattle and the committee were most favorable 
in all respects. 

As at present constitated, the officers of the Sigua 
Iron Co. are as follows: President, 8. H. Chauvenet - 
Vice-President, Thomas H. Graham; Secretary and 
Treasurer, George F. Baker ; Chief Engineer, Captain 
D. B. Greene, the well known harbor expert. Included 
in the directory of the company are Edmund D. Smith 
and David Thomas. With such eminently practical 
men controlling its affairs, the success of the company 
is assured.— Bulletin of the American lron and Steel 
Association. 
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Captain Ericsson. 

John Ericsson, by virtue of his appointment as 
Knight Commander of the Royal Order of Isabella the 
Catholic, was a Spanish nobleman, and bis position as 
Knight Commander, First Class, Danish Order of Dan- 
nebrog, gave him the title of * Excellency,” with rank 
next to that of field marshal and admiral, and en- 
titled him to the military honors due to a lieutenant- 
general. The army regulations provide, paragraphs 
427, 449, that officers of foreign services shall be received 
and saluted according to their rank. It says nothing 
concerning funeral honors to be paid them, but the 
regulations provide that on the occasion of the burial 
of a lieutenant-general a salute of fifteen guns shall 
be fired and a funeral escort be provided, under the 
command of a lieutenant-general or an officer nearest 
to that grade in rank, to consist of a regiment of in- 
fantry, a battalion of cavalry and a battery of artillery 
(paragraphs 445, 467, 474, 475). As Ericsson ranked 
next after an admiral, or with a vice-admiral, under 
the Danish law, this fixes his status under the navy 
regulations governing the matter of funeral ceremonies. 
Aside altogether from the question of merit, the honors 
bestowed upon Ericsson while living may serve as a 
guide in the arrangement of the function attending 
the transfer of his remains to Sweden. Besides the 
decorations referred to, he received those of a knight 
of the Swedish Order of Vasa, a knight commander of 
the Norwegian Order of Saint Olof, and a knight 
commander with the Grand Cross of the Swedish 
Order of the Polar Star. He feceived by formal vote 
the thanks of the American Congress, of the Legisla- 
ture of the State of New York-and of the Swedish 
Diet. He never made any display of these honors, and 
when he was once asked what titles should accompany 
his name in the dedication of ‘‘ Haswell’s Engineering 
Handbook,” he answered “Captain and LL.D.” He 
was proud of the title of captain, received in his 
youth from the Swedish government, and of the de- 
gree bestowed as a recognition of his contributions to 
science. We have by no means given a catalogue of 
Ericsson’s honors. They include the bestowal in 1862 
of the Rumford Medal, which had up to that date 
been awarded but once before in this country, during 
a period of nearly three-quarters of a century since the 
establishment of this fund by Count Rumford.—Army 
and Navy Journal. 

eee 
Lead in Lace, 

Ph. De Clarmont gives an account, in Le Moniteur 
de la Teinture, of a white satin dress totally ruined by 
its trimming with English lace. The dress had been 
worn but once, had then been packed into a trunk 
which was deposited in a damp place and exposed to 
emanations of hydrosulphuric acid from gas. When 
taken out, it was found that the pattern of the 
lace, particularly of its tulle ground, had been 
printed in indelible black upon the white satin. The 
accident was not difficult to explain. English lace is 
habitualiy charged with sulphate of lead, which in this 
ease had absorbed hydrogen and hydrosulphuric acid 
from the atmosphere, forming sulphide of lead, which 
had been imprinted and fixed upon the white satin, 
which naturally had also absorbed hydrogen and hy- 
drosulphuric acid. The seller of the lace showed that 
charging English lace with white lead (sulphate of 
lead) was commercial usage, and thereby escaped pay- 
ing the damage. An objectionable usage it ir at any 
rate, as the absorption of lead through the skin from 
such lace may become dangerous to health. 
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The Cost of Firing a 110 Ton Gun. 
According to a calculation made by the Zconomiste 
Beige, the cost of firing a 110 ton gun is, in round num- 
bers, $832, divided as follows : 


990 Ib. of powder.......... jaiedeoncnetubie Fe ceai Mar baseeeed $80 
1,980 Ib. projectile. ............. asthindicddddseess bs bdéacsb 435 
Silk for cartridge, ........ ...cseceses cesses abides " 

$sx2 
But this is not all. The 110 ton gun, it appears, can 


be fired but 95 times, and after that becomes incapa- 
ble of being used, and requires repairs. Now, the cost 
of the piece being $82,400, it is necessary to estimate 
the cost of wear at about $868 for each shot, thus rais- 
ing the cost of each charge to $1,700 


, 
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To the Editor of the Scientific American : 

I bave made the simple electric motor and it works 
splendidly. I have it running two sewing machines in 
our show window. I have also made a smaller motor 
and ear, and have it ranning on a track in show win- 
dow. I supply the current throagh the rails. It 
makes a fine show. D. O. THAYER. 

Sioux Falls, South Dakota, July 23, 1890. 
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To the Editor of the Scientific American : 

[| see in SCIENTIFIC AMERICAN of July 19 that 
you would like to know what we amateur electrical 
workers are doing: Well, first of all, I made “The 
Simple Electric Motor,” described in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 641. Madeit “ plump 
up” to instructions. It works splendidly. I use it to 
run my No. 14¢ Whitcomb lathe, and it does the work. 
| use the current from the Edison electric light wires. 
| then made German silver rheostat described in Sct- 
ENTIFIC AMERICAN, September 14, 1889. I use this in 
connection with the motor. With the rheostat I can 
regulate the motor for doing heavy or light work. I 
followed the directions in making, except I used an- 
other coil instead of straight wire to go back to the top. 
Lalso tried my hand on the * Watch Demagnetizer” 
described in SCIENTIFIC AMERICAN, October 2, 1886. 
With it lcan magnetize or demagnetize a piece of steel 
at will. I then made a galvanometer; it has been 
used, in connection with a battery, to hunt broken 
electric light wires, and has proved a success. Have 
made electric bells from instructions given in ScIEN- 
TIFIC AMERICAN, and they have always worked all 
right. Have made other articles besides electrical, and 
with as good success. I have found, if you want to 
make anything that *s described in the ScIENTIFIC 
AMERICAN, read carefully the instructions, and follow 
them closely, and you will have no trouble. 

G. H. SPANGLE. 











Chetopa, Kan., July 23, 1890. 








Smokeless Powder, 

Mr. A. Jaksch has had an opportunity of examining 
a new kind of powder sold by an English house under 
the name of *“‘ smokeless sporting powder.” This pow- 
der isin grains that are nearly white and resemble 
semoule. It was found that it was a mixture of wood 
nitrocellulose with 4 per cent of nitrate of barytes. It 
burns with very little smoke and does not produce so 
strong a detonation as ordinary sporting powder does. 
An identical composition has been obtained by operat- 
ing as follows: 

Purified wood cellulose is gradually introduced into 
a very cold mixture of one part of fuming nitric.acid 
and two parts of concentrated sulphuric acid untila 
thick pulp is formed. After six hours’ contact, the 
pulp is washed, first with cold and then with warm 
and slightly ammoniacal water. The washed product 
is boiled in a concentrated solution of nitrate of baryta, 
gently compressed, and dried at 40°C. In order to 
granulate it (an operation that is not indispensable), 
machines devised for the purpose are necessary. 

It is probable that this smokeless powder is the same 
that was offered two years ago, by an English house, 
to the Austrian and German governments, and refused 
after an examination.—Le Moniteur Scientifique. 

———$—————— +0 
Nickel Steel. 

From experiments on samples of wire drawn from 
nickel steel containing 25 per cent of nickel and 74 per 
per cent iron, by the Steel Company of Scotland, the 
author finds that nickel steel can exist in two states, 
magnetic and non-magnetic, over a range of tempera- 


ture from below freezing to 580° C. The wire becomes q 


non-magnetizable after heating to redness, whether 
cooled slowly or by being plunged into water, but when 
cooled by solid carbonic acid it resumes its magnetizable 
state. The electric resistance is very different in the 
two states, and the change in resistance effected by 
cooling with solid carbonic acid is almost as remark- 
able as the change in magnetic properties. 

_ Of five non-magnetizable samples, the highest break- 
ing stress was 50°52 tons per square inch, the lowest 
48°75; the greatest extension 33°3 per cent, the lowest 
30. Of five magnetizable samples, the highest breaking 
Stress was 83°12 tons, the lowest 85°76; highest exten- 
sion 8°33 per cent, lowest 6°70. The broken fragments 
of both were magnetizable.—J. Hopkinson. 
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AMONG recent arrivals in New York came one of 
England’s fastest amateur safety riders, Mr. H. E. 
Laurie. Mr. Laurie is but nineteen years of age, stands 
5 feet 84¢ inches in his stockings, and weighs 168 pounds. 
In appearance Mr. Laurie is the picture of health and 
Vitality. His racing career began five years ago on a 
tricycle, and he has ridden the safety bicycle three years, 
on which machine he has been scratch man in all 
handieap events for the past two years, and has won 
74 prizes. When seventeen years of age he rode 21 
iles 125 yards inside the hour, which is still the Eng- 
lish record 
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NEW VICTOR No. 0 ELECTROPLATING DYNAMO. 

We illustrate herewith a new electroplating dynamo, 
which has just been brought out by Mr. Thomas Hall, 
of No. 19 Bromfield Street, Boston, Mass., and is fur- 
nished at a low price. He styles it the Victor No. 0, It 
is furnished with a switch board, and isa complete dy- 
namo for electroplaters’ use. It gives a current of 10 
volts, and is suited for either gold, silver, or nickel 
plating. It is an excellent working machine, and will 
be found useful to manufacturers who wish to do their 
own plating, or others who wish a small dynamo for 
swnall work. These machines have many advantages 
over batteries: they are clean, require little attention, 
there is no unpleasant odor, as from acids used in bat- 
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across the face of the wheel, a radially extending part 
which turns in the periphery of the wheel on its left 
side, and, on the inner end of this radial part, an arm 
standing at right angles to the arm first named, and 
free to turn in a recess within the wheel, so that when 
the outer arm is given one-quarter turn the inner arm 
will be thrown outward into engagement with the next 
numbering wheel. Fixed disks are arranged between 
each two adjacent numbering wheels, each disk having 
a segmental slot through which the inner arm of the 
lever is adapted to move, and on the right side of al! 
the numbering wheels are flanges, each provided with 
ten radial arms. A fixed lug or projection, as shown 
in the small view, is arranged in the rear of each num- 
bering wheel, adapted to engage its lever, extending 
longitudinally across the face of the wheel. With this 
arrangement, as the units wheel completes one revolu- 
tion, the lug engages the outer arm of the lever, throw- 
ing its inner arm into longitudinal position, to engage 
a radial arm on the next wheel and move that wheel a 
distance of one tooth, the lever being turned back to 
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HALL’S ELECTROPLATING DYNAMO. 


teries, and they are always ready to work. Mr. Hall 
has several sizes of dynamos for electroplaters and 
nickelplaters, but the No. 0 has been designed especi- 
ally for beginners, or those who wish to use it on a 
small scale. A fully illustrated catalogue will be sent 
to those interested on application. 
—_——____—~+-«_________- 
AN IMPROVED REGISTER OR COUNTER. 

The device shown in the illustration has its counting 
or numbering wheels actuated by direct mechanical 
movement, without the use or aid of springs. It has 
been patented by Mr. Rudolph Ruhlman, of No. 167 
Cooper Street, Trenton, N. J. In a suitable casing, 
having a longitudinal opening throagh which the 
numbers may be read, the numbering wheels are 
mounted to turn loosely on a fixed shaft held in 
brackets fastened to the back of the casing. On the 
end of the shaft next to the units wheel is a loosely 
swinging lever, the lower end of which extends through 
a transverse slot in the casing, where it is connected by 
a rope or other suitable device with the machine whose 
revolutions are to be counted, while its upper end carries 
adouble-toothed pawl, to firmly grasp one of the teeth 





RUHLMAN’S REGISTER FOR ENGINES OR MACHINES. 


of a ratchet wheel on the outer face of the units wheel. 
This wheel has ten teeth, and ten strokes of the lever 
cause it to make one complete revolution. Ordinarily 
the machine imparts motion to the lever in only one 
direction, the return motion being made by a spring, 
but this movement may also be made directly by the 
machine, or by counterbalancing the lever. The pawl 
isa gravity pawl, and there is a pin on the lever to 
limit the outwardly swinging motion of the pawl when 
it moves backward over the teeth on the return stroke, 
while a friction brake is provided to prevent the units 
wheel from being moved too far by the motion of the 
pawl, this brake being spring-pressed against the outer 
face of the wheel. Each of the numbering wheels is 
provided with a lever, shown in the small view, com- 
posed of an arm extending normally longitudinally 


its normal position by the fixed slotted disk between 
the wheels on the next forward stroke of the pawl 
In this way, at every tenth revolution of the units 
wheel two wheels are moved, at every one hundredth 


| three wheels, at every one thousandth four wheels, 


and at every ten thousandth five wheels, the move- 
ment being always positive and the several parts not 
liable to get out of order. 
2+ 0 +e :*C— 
Effect of Lightning upon Trees, 

It isa well known fact that the oak is very often 
struck by lightning, but it is not so well known that 
the beech is but very rarely struck. 

From the standpoint of atmospheric electricity, the 
degree of danger attending the taking of shelter under 
a tree during a storm depends upon the height of 
the tree, the greater or less conductivity given it by its 
more or less abundant sap, and the degree of electric 
tension that may accumulate in it. 

Mr. Werckert, of Bischofsheim, Alsace, has made 
some very simple experiments that seem to prove that 
the nature of the leaves is very important from the 
standpoint of electric action. 

While the leaves of the common oak (Quercus pedun- 
culata?) are entirely smooth, those of the beech (Fagus 
sylvatica) are very villous. Placed upon a glass plate 
electric machine, the branches of the beech, owing to 
the innumerable points that they possess, dissipate the 
electricity so well that but half the tension can be ob- 
tained that we reach when the branches of the beech 
are replaced by those of the oak. 

It has likewise been remarked that a beech leaf placed 
upon a conductor charged with electricity dissipates 
the charge much more rapidly than an oak leaf does. 

These experiments prove that the nature of the 
leaves has a great influence upon the danger that dit- 
ferent trees present as objects of shelter, and that vil 
lous leaves, like those of the beech, appear to prevent 
the accumulation of electricity, while, on the contrary, 
they favor the slow neutralization of the fluid through 
the action of the innumerable small points with which 
they are provided.—Annales Industrielles. 

RE SS 
American Built Cars for Europe, 

The Jackson & Sharp Works, at Wilmington, Del., 
are building passenger cars for the railways in France, 
Spain avd Austria. Mr. William Voss, writing about 
the cars after a visit to the works, says: They area 
curious mixture of European and American practice, 
and are built according to complete sets of drawiugs 
sent over. Of course it is sectional work, like that sent 
to South America. These cars are about 50 feet long, 
some of them day coaches and others of the Mann 
boudoir style of sleeper. They have combination wood 
and iron sills, bogie trucks, the old country drawhook 
and buffers, ete. All the heater and water pipes are 
of copper, windows run in brass guides (a very good 
but expensive thing). There is a vestibule at each 
end, but they do not touch like ours, being about four 
feet apart when coupled, and iron aprons and railings 
form the bridge. The entrance is through the vesti- 
bule and steps like ours, but different. The exterior 
is mahogany, natural wood finish. Roof much like 
ours, and is covered with canvas and sheet copper on 
ends and eaves. Some of the cars have been shipped, 
six or twelve more are almost done, and a lot of six 
is just being erected.—Wational Car and Locomotive 
Builder. 
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Ocean Timber Baft«. 
The steam schooner Noyo, from Noyo, lately arrived 
at San Francisco with a raft of 500 and odd piles in 
tow. They were consigned to the Southern Pacific 
Railroad Company, and are intended for the repair 
and construction of bridges on its lines. 
This is the fifth or sixth trip with rafts of the Noyo, 
and each of ite voyages has turned out successfully, so 
says the Pacific Lumberman. The rafts are constructed 
one deep. They are made of lots of thirty piles each. 








The piles are bored through, and a chain passed 
around the lot. Each lot in its turn is attached to the 
main chain by which they are towed. 
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RECENTLY PATENTED INVENTIONS, 
Electrical, 


RHEOSTAT Thomas J. Parrish, 
Nevada, Mo The base plate of this device is prefer. | 
abiy made of hard rabber, brass or wood, with binding | 
other end an upright eup- 
porting a helical coll with hollow central chamber 
move mto or out of 4 


poets at one end and at the 


where a slide le arranged & 
coil, an external spring being adapted to bear upon dif- 
to tranamit 


exterior of the coil 





ferent portions of the 


the current through more or lees of the coil, as desired. 


PHONOGRAPH James P. Magenis, 


North Adams, Mass 
cord cylinders, is a mouthpiece fur 


This ie a device in which, com | 


bined with the re 
dished with diaphragms having tracing points, a track to 
support the mouthpiece in che position of use, and other 
novel features, forming a phonograph in which a record 
nimaltaneously, so that 


may be re- 


may be made on two cylinders 


one may be retained as a file. or a message 


peated from one cylinder to another. 


SUPPORT FOR TELEPHONE RECRIVERS 


Simon Lebenberg, Berlin, Germany This is a device 


to enable the receiver to be held and adjusted for use to | 





berty for writing, etc., and consists 


nted bracket in * 


leave the hand « 


of a horizontal rtical bearings, a 


vertically movabie upright in the outer member of the | 
bracket, with a horizontal arm having at ite outer end | 
vertical epring clamps and connected by a universal 


joint to the apright 


Dritt Hote Maayer. — Charies 8 
Porter, Ivanhoe Furnace, Va. This ‘¢ a magnet for 
lifting particles of iron and steel, broken bita, ete 
from dril! holes, being a permanent bar magnet flattened 
at one end and perforated to receive the link of a chain, 
while the keeper is formed of a bar of soft iron with its 


ends curved over toward each other and Atted to tightly 
clamp the « 


ite strength when not |i 


le of the permanent 


magnet, to preserve 


is 





Mechanical, 


— Axel K. | 


a machine which 


SANDPAPERING MACHINE 
Marehfield, Wis Th 


f the work 


Hatteberg 


provides for the hold » ylelding con 


tact with the eandpapering cy 


ng 


for a reciproca 


tion of these cylinders in a line parallel with the shaft 
axes, and for the adjustment of the machine so that it | 
can be readily used with material of different thick- 
Desees . 

SPINNING AND TWISTING. -- Johann 
Roelster!i, Fuseen, Bavaria, Germany 


This is flier and 


drag device for spinning and twisting machines in which 


the flier is independent of the bobbin spindle and ter 
minates in ataubalar spindle which rotates on a fixed | 
through this 


the 


fibrous eu betance 


the 
epindle or its bearing, over 


bearing, 


paseing 


of 


one arm flier, and 


downward and around half of the periphery of a ring 
connecting the ends of the flier arms, and thence to the 
spool, making a stronger spindle and giving easier ac- | 


cone 10 it. 
MoTiIvE PowkER FOR JIGGERS.—James | 
icholas, Benton, Wis The r ends of the 


oppositely piaced balance wheels are secured to 


N 


of two 


upp 


pitmen 


the outer enda of the tongues of one or more jigging 


rotated by a 
erank handle, ox the 
wheels through side shafts and pinions, whereby 


machines, a large central drive cog wheel, 


mmnnicating rapid motion to 
balance 
the 
creased, the device being al*o applicable to a variety of 


work will be lightened and ite amount greatly in 


other uses. 


Visk.—Charies Wies, Faulkton, South 
Dakota. This is an improvement in that class of vises 


whore sliding jaw is operated by a cam lever pivoted 
on the @xed jaw, and having a pendent lip or flange 
engaging shoulders or teeth on the shank of the sliding 
the nov 


detachably hoiding the cam Jever on the fixed jaw. 


jaw, | feature being the means for pivoting and 


Miscellanec us, 


Map Cask. — Charles M. Terrell and 
Hiram M. Chittenden, Omaha. Neb. Thies case has a 
treneperent front, and two rollers are revolubly 


mounted in the case at proper distances apart, a web of 
flexidie materia! 
adapted by simple mechaniem to be 
hereby exposing any map, 


being wrapped on the rollers and 
transferred from 
roller to roller reciprocally 
design, engraving, or like article to view, as it is drawn | 


before the transparent face of the cane. | 


TIME AND DATE CALCULATOR. — Wil 
liam RK. Will, Baltimere, Md. This is a device more 
especially for ase in banks and offices for mechanically | 
of days between two dates, 


determining the number 


and consists of two stationary concentric scales op- 
porsitely 5, combined with 


similarly nombered rotary adjnstable circular scale 


numbered from | to a 


with other nove! featares 


AERIAL MACHINE. 

Grafton, North Dakota 
machine is heid to a euitable frame by netting, and on 
the lower face of thr 
peller wheel to be operated by gearing devices from the 
adjusted to 


— Stewart Cairn- 


croes, The gas bag of thie 


frame is a shaft carrying a pro- 


cage below, the machine being normaily 
counterbalance the weight of the operator, eo that it 
will only rise as he operates the propeller wheel, but the 
adjnetment being sach as to permit guiding the ma- | 


chine ia any direction 


MIppLINGs PURIFIER. — 
Hottel, Cedarville, Cel 
he ample and durable 
fective im operation, the 
novel parts and details and their combinations 


FRACTURE APPARATUS Thomas M. 
Miller, Medford, Wie. This provides a 
device whereby s fractored limb may be held in position 
for bandaging or the application of plaster of Paris | 
with the least inconvenience to the patient, while af- 
forling great facility for the operator, and whereby 
aieo the jim may be stretched of raised and lowered as 
devired, with rests for the limb capable of lateral ad 
josiment 


' 
Robert L. 
This is a machine designed to 
in constraction and very ef- 


invenwion covering various 


mvention 


CoaAL ELEVATOR.—Angus H. McLean, 
Saginaw, Mich. This elevator is designed especially 
for loading coal from a bin into the tender of an en- 
gine, and provides means whereby the bucket will be 
raised by the engine, and at the proper moment, as the 
tender is bronghtin front of the bucket, the la‘ter will 
be dumped to deliver the coai into the tender. 


Box CLAMP.—Robert H. Blair, Kansas 
City, Mo. This is a clamp especia!ly adapted for use on 
boxes containing nursery stock, where there is consider- 
able spring to the sides of the box, the clamp consist- 
ing essentially of two upright side pieces adapted to fit 
against the sides of the box, each piece having an 
angular lower end to fit beneath the box, and having 
notches near the top, a cross bar with a slot in one end 
fitting upon the side pieces, provided with a swinging 
lever adapted to engage the notches, 


VEHICLE SprinG. — Phaon J. Kern, 
Frankfort, Ind. This invention relates more particu 


larly to springs for road carts, providing what is | 


designed to be a simple, cheap, and effective arrange- 
ment of springs, the invention consisting in the novel 
arrangement and peculiar combination of parts. 


DESK AND Its Supports.—William A. 
Roos, New York City. This Invention is more par- 
ticularly designed for a window desk, or for desks to 
be used in doorways, and other places, and provides 
novel combinations of parts for supporting the desk, 
adjusting its top to various angles, shutting or closing 
it when not needed, and its ready attachment and de- 
tachment. 


STEAM Foop CooKER. — Olive C. 
Christin, Bodie, Cal. This cooker has several sections, 
the lower one being a boiler and the upper sections 
divided into compartments with throngh and through 
paseages for the steam, whereby severai different kinds 
of edibles may be cooked at once, with economy of 


time, space, labor and fuel, and without giving one the 


flavor of the other 


Door CuEcK.—Charles W. Fishel and 
Frank 8. Hotchkiss, Carbondale, Col. This is a door 
holder whose main feature is a spring catch adapted to 
receive and firmly clasp a knob or projection attached 
to the door, the spring catch being inclosed in and pro- 


| tected by a detachable barrel or tube applied to the 


part having a screw for attaching it to the wall. 
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. Dwelling and store at Mount Vernon, N. Y. W. 
8. Stickles, architect, Mount Vernon. Cost $5,600 
complete. Plans and perspective elevation. 


. Anelegant residence erected on the Highlands, 
Springfield, Mass., at a cost of $6,000. Floor 
plans and perepective view. 

. Attractive stable at Montclair, N. J. Cost com- 
plete $3,200. J.C. Cady, New York, architect. 


Miscellaneous: Steam as a fire extinguisher.— 
Trees and streets. — Portrait and biographical 
sketch of Jobn Ruskin.—A porch covered with 
clematis montana, illustrated. — Prevention of 
decay in stone.—The porcelain tower at Nankin. 
— The Howard heater, illustrated. — Effective 
lightning rods.—An improved square chisel 
mortiser and borer, illustrated.—Zinc and brick 
work.—The Hartman sliding blinds. An im- 
proved mitering machine, illustrated.—_An im 
proved twist machine, illustrated. 
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DWBusiness and Wersonal. 





The charge for Insertion under this head is One Doilar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publica/ton office 
as early as Thursday morning to appear in next issue. 


“For ‘Sale—New and second hand tron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 

Acme engine, 1 to5 H. P. See adv. next issue, 

Tuerk water motors at 12 Cortlandt St., New York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 

Hoisting Engines. The D. Frisbie Co., New York city. 

Billings’ Drop Forged Lathe Dogs, 12 sizes—3¢ to 4 
inches. Billings & Spencer Co.. Hartford, Conn. 

The Improved Hydraalic Jacks, Punches, and Tube 
Expanders. R. Dud 2% Col St., New York. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 156 machines in satisfactory use. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester. N.Y. See illus. adv., p. 13 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Cana! Sts., New York 

Veneer machines, with latest improvements. Farrel 
Fdry. and Mach. Co., Ansonia, Conn. Send for circular. 

For Sale—Patented register for machines, No. 432,441, 
issued July 15, 1890. See page 8. Address R. Ruhiman, 
Trenton, N. J. 

Guild & Garrieon, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatas, alr 
pumps, acid blowers, filter press pumps, etc. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphiet, describing water works ma- 
chinery, and containing reports of tests, on application 

The best book for electricians and beginners in elec 
tricity is" Experimental Science,” by Geo. M. Hopkins. 
By mail, #4; Munn & Co., publishers, 41 Broadway, N. Y. 

Blake's improved belt studs are the best fastening for 
leather and rubber belts. Registered trade mark and pic- 
ture on every box. None other genuine. Greene, Tweed 
& Co., 83 Chambers St., N. Y. City. 

A business man, who has traveled extensively, de- 
sires a manufacturers’ agency, or to assist in introducing 
some meritorious invention, goods, or machinery of a na- 
ture that wil) be universally salable. References. Ad- 
dress W. Y., Grove Hall, New Haven, Conn. 

3 Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., #1 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answe in reasonable time should 

repeated; correspondents will bear in mind that 
some anewers require not a little research, and, 
though we endeavor to reply to all, either by etter 
or ‘n this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected withont remuneration. 

Sclentitfie American Ye clo referred 
to may be had at the office. ice 10 cents each. 
Books referred to promptly supplied on receipt of 

rice, 

Winerals sent for examination should be distinctly 
marked or labeled. 


(2363) E. W. H. asks: What kind of 


material is generally used for balloons? A. Muslin 





| varnished with linseed oi! varnish is often used. For 


ee 


an excellent article on the subject we refer you to our 
SuprrLement, No. 726. Silk is often recommended, but 
is too expensive, and probably more liable to heating 
while stowed away. 

(2364) C. A. asks: 1. What is the mode 
of cleaning a meerschaum pipe? Please give process 
fully. A. Cork up the stem aperture, moisten the in- 
terior of the bow! with a little alcohol, and light it. 
When burned out, scrape the charcoal out with a knife. 


| A button of meerschaum should be kept in the bottom 


of the bowl to prevent the point of the knife penetrat- 
ing the base and spoiling the pipe. 2. What is mode of 


| connections on the old style frictional plate electric ma 





An improved | 


heater, illustrated..-A perfect sanitary wash tub, | 


illestrated.—An improved bench plane, il!ustrat- 
ed.—A large contract for steel roofing.—New 
York Central [ron Works Company. 


The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 year. Single copies, 
% cents. Forty 


cally, a large and splendid Magazine oF Ancurrec- 
TURK, richly adorned wit) ‘legant plates in colors and 
with fine engravings, iline.rating the most interesting 


| examples of Modern Architectural Construction and 
allied subjects, 


The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Lanczst CrncvuLaTIon 
of any Architectaral publication in the world. Sold by 
all newsdealers. 


MUNN & CO., Pustisnens, 
361 Broadway, New York. 


large quarto pages, equal to about | 
two handred ordinary book pages ; forming, practi. | 





chine, and what materials should rubbers be made of? 
A. Either the rubbers or prime conductor must be in- 
sulated, and the one that is not insulated should be con- 
nected to the ground. The rubbers, may be made of 
felt rabbee with a very little grease and an amalgam of 
tin and mercury. 3. A good recipe for ginger beer. A. 
Crash sixteen ounces of the best ginger, and pat it in 


| a large tub, boil ten galions of water and pour thereon, 


add six pounds best white sugar, one ounce cream of 
tartar, and ounce tartaric acid, stir the whole up with a 
stick till the sugar is diseolved, allow it to stand till 
sufficiently cooled, then add one pint brewer's yeast; 
stir this in, let it stand for twelve hours or until a 
scum forms on the top, then drain it off, add one ounce 
of soluble essence of lemon, clarify, bottle, and tie 
down, 

(2365) J. P. asks how he can plate a sil- 
ver ring with gold and not nse an electric current. A. 
You must apply amalgam gilding. The article is 
* quicked * by dipping into a solution of nitrate of mer. 
cury. It is then rubbed with an amalgam of gold 1 part, 
mercury 3 parts. A brush «s used for the rubbing. It 
is then gradually heated antil the mercury is all ex- 
pelled, which requires less ghan a red heat, and is 
rabbed up and polished. This is an extinct art prac- 
tically, as battery plating bas displaced it. 

(2366) L. W. asks how to detect tinctura 
cantharidis in coffee. A. Extract the coffee with ether 
or chloroform and evaporate to dryness. By volatiliza- 
tion, pure cantharidin mixed with caffeine can be ob- 
tained. Weak alkali will dissolve the cantharidin, 


Precipitate with acid, filter, and test by second volatili- 
zation and examine under the microscope, comparing it 
with a sample of known cantharidin. 

(2367) H. V. asks where he can pur- 
chase a book of designs used for papier mache decora- 
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| dons and terra cotta workings, designs that wouid 


avewerfor interior and exterior work on houses, A. 
We can supply you with Interior Decoration, by Bran- 
ner & Tryon, $3. 2. Would you also inform me what 
is the composition of the plaster work on the outside ot 
frame houses? A. Use & cement mortar, 1 part Port 
land or even Rosendale cement to 1% or 2 parts sand 
The only rule to apply in working rapidly setting ce. 
ment or plaster of Paris is to mix the ingredients dry, 
then moisten and mix, and only mix smal! quantities, 


(2368) J. H. J. asks how to blacken 
brass and German silver. A. A very simple process 
consists in dippiog the metai in solution of nitrate of 
copper and heating over a flame or clear fire. This 
must be repeated until a black is produced. Or pro- 
ceed thus: Polish with tripoli or other agent, then 
wash with a solution of 1 part nitrate of tin and 2 
parts chloride of gold; after 12 or 15 minutes wipe off. 
If the solation is acid, the color will be darkened. 


(2369) F. P. asks (1) for the best prepara- 
tion to use of soda and tartaric acid for aerated water. 
A. Use 4 parts bicarbonate of soda to 344 parts tartaric 
acid. A slight excess of acid may be used to give 
pleasant acidity. 2. Is there anything better or cheaper 
that can be used without a special apparatus? A. No. 


(2370) M. H. asks: 1. Is there such a 
thing as liquid vaseline? A. No. Kerosene and heavy 
paraffine oile may be taken as the nearest approach to 
it. 2. Whatis the most practical formula for deter- 
mining the flow of water from an artesian well? A 
Determine the bead of water or pressure at the mouth, 
and apply the formula - 

P Ra vzgh 

in which a=area of pipe in square feet, and h head in 
feet, and g=32°5. 3. What is the formula for deter- 
mining the number of gallons of water discharged per 
minute by a mountain stream? A. Determine its profile 
and the current velocity, and calculate the flow from 
these data. 4. For determining the number of gailons 
of water discharged per minute by a river. A. Deter- 
mine its profile and the current velocity at different 
depths, and from these calculate the amount of water. 
5. Can the magnetic variation be found by means of an 
ordinary compass, Jacob mounting, or ball and socket 
movement? A. Not very accurately. Works on sur- 
veying tell how to determine the true meridian, with 
which you can compare your compass. We can supply 
you with “A Practical Treatise on Surveying,” by 
Gillespie, price $3.50. 6. What is the best method to 
preserve poplar trees from being worm-eaten, and what 
is the scientific name of the worm that destroys them? 
A. Spray with Paris green and water. For publications 
and information on subject, address the Department of 
Agriculture, Washington, D. C. 


(2371) J. H. J. writes: 1. Where are 
phonographic dolls to be purchased, and what is the 
price? A. For phonograph dolls, address the North 
American Phonograph Company, New York, N.Y. 2. 
Professor Steele, in his Series in the Natural Sciences, 
givestwo experiments with sodiam sulphate (Na,SO,, 
10H,0); one is given in his “Fourteen Weeks in 
Chemistry,” page 133, bottom of page, the other iu his 
“Popular Physics,” page 251, bottom of the page. [ 
have tried both of these, and do not succeed. Can you 
sugrest what the difficulty is? A. Sometimes these ex- 
periments in crystallization fail unaccountably. By 
using fresh soda sulphate each time you have a better 
chance of euccess. 3. In catalogues of “ weights of 
precision” I have seen “ riders" spoken of in connec 
tion with some sets. What are they and what is their 
use? A. A “rider” is a weight made of wire that is 
used like a steelyard weight upon the arm of the bal- 
ance which must be graduated, generally in twelfthe. 
Thus a twelve milligramme rider gives one milligramme 
for each division. 4. In a great number of receipts par- 
affine is used. What is paraffine? Druggists in Shanghai 
tell me it is an extra refined kerosene oil. Is this right? 
A. Paraffine wax is meant—the substance from which 
paraffine candles are made. It is a white solid substance, 
a product of distillation of coal. It is not an oil in 
your case, aithough it is a common name for refined 
petrolenm. 

(2372) G. W. writes: In the process of 
rendering fat and bone boiling from the refuse of mar 
kets, a very strong and disagreeable odor is dered. 
By the most recent machinery this odor is directed 
from the vat through a pipe to & furnace fire, The pres- 
sure forcing the odor in steam form through the coal 
bed in the furnace from six to eight inches thick.j Now 
the question is,does this odor become odorless from 
this furnace heat, or is it brought back through the 
chimney in a warm form with the same smell to fou! 
the air? Would,the smell be greater some‘distance from 
the factory, say a mile to a mile and a half, than near 
to it? A. The process described we should judge could 
be made perfectly effectual, and would quite destroy 
the odors if properly conducted. The odoriferous com 
pounds would be oxidized and decomposed, not merely 
disseminated. No smell should be found near to or far 
from the factory. 


(2378) P. I. W. M. Co. asks: Can you 
give process for recovering metals? We melt anti- 
mony, lead, and tin together. We have a quantity of 
the ash or dross. We wish to separate the metal from 
waste. A. The dross undoubtedly consists of the 
oxides of the metals, By melting in crucibles with 
powdered charcoal at a high heat, some could be re- 
covered, but probably not enough to pay. By proper 
precautions the waste could be kept low. We would 
sugge-t keeping melted salt upon the metal in the cru- 
cibles, or even a layer of charcoal in coarse powder, and 
also keeping the crucibles covered. 


(2374) C. C. W. writes: I have some 
pieces of serpentine rock which I wish to polish highly 
on one surface. Can you tell me how to do this? A. 
This has to be done by rubbing with proper polishing 
agent. A piece of moist sandstone may be used to pro- 
dace the flat surface, or a plate of iron with sand and 
water willanswer. This is followed by pumice stone 
ground to a flat face, and then a compact linen cushion 
is used with fine emery, Finally apply to the washed 
surface putty powder and water with a linen cushion. 
In Workshop Receipts, Ist series, $2, there is quite an 
article on the subject under “ Marble Working.” 
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(2375) W. H. H. asks why it is that the 
manufacturers of best grades of barometers, both mer- 
curial and aneroid, place the words stormy at; about 
ox, rain at 29, dry at about 31°, when the instrament 
as no such range. Is it not misleading and erroneous? 
A. It is misleading, and the custom should be aban- 
doned. The variations of the barometer in conjunction 
with other meteorological observations may be used to 
foretell the weather, In any case and under the best 
conditions there is mach uncertainty. 

(2376) 8. L. asks: What kind of red 
powder is used in the manufacture of the metal polish- 
ing paste used for polishing ali kinds of metal? A. Red 
oxide of iron, coleothar or jeweler’s rouge may be used 
for this purpose In the proportion of 25 parts to 20 parts 
of rotten stone. Both enter into the formala. 

(2377) G. F. C. asks how to make a good 
rosewood stain. A. Boil 44 pound of logwood chips in 
3 pints of water antil very dark, then add }¢ ounce 
salte of tartar. Stain wood with boiling hot mixture, 
When nearly dry, repeat. Two or three coats can be 
given, Streaks can be made on it with black stain ap- 
plied with & graining brash. The black stain is made 
by boiling 1 pound logwood chipsin 4 quarts of water 
and adding a double handful of walnut husks, After 
boiling, stain, Good ink may be used for the black 
streaks, 

(2378) DU. L. H. asks: 1. What is the 
best method to clean sea shells and prepare them for the 
cabinet? A. If in good natura! condition, no cleaning 
ix needed. If encrusted with parasitic calcareous mat- 
ter, itcan be removed with an engraver’s tool or other 
similar instrament, A very weak mixture of hydro~ 
chloric acid and water may be used as a last resort. 
They should be soaked in cold water, dried well, oiled, 
and polished by rubbing. 2, How are star fish and 
sea weeds best preserved ? A. Immerse in fresh water 
forsome hours, extended and pinned down upon a 
plank and dried, Thrast the pins into the wood by the 
side of the raya, not through them. Dry in the shade. 
The flesh should be cut out of the larger specimens and 
a preservative applied before drying. 3. How are shells 
polished in the quickest manner? A. Place in cold 
water with quick lime and boil for some hours, cool 
slowly, apply strong acid to the epidermis, which will 
peel off. Polish with rotten stone and oil. 4. What is 
the best illastrated work on conchology? A. We 
recommend and can supply Structural and Systematic 
Concholegy, by Tyron, 1 vol., cloth, $12. 5. Where can 
I get awork on polishing shells, and a guide for 


contribution is found in the present work to the science 
of engineering. It purports to be for electric light ar- 
tisans and students and to embrace branches prescribed 
in the syllabus of the institute just mentioned. As this 
syliabus happens to be a very exhaustive one, the work 
is also comparatively complete. It will be found of 
value for stadents and readers in general. We presume 
it is well adapted for its end, facilitating the work of 
passing the examinations of the London examining 
bodies. 





Ciwtoh, frtotion, J. Clme&. ..........00-scecccscccesces 432,600 
Confectionery machine, J. H. Smith............. -. #292 
Cooker, steam food, O. C. Christin.................. 432,563 
Core making machine, sand, P. Carlin.............. 482,790 
Corn cutter, Carr & Mallahan................ ... « 42,508 
ES WON nnniechicncccsctuses. coccccasecdcense 432,895 
Corset fastening, F. Beauchamp. ................... 432,687 
Corset or | fasteni T.C Stodd......... 2,84 
Corset, waist, M. P. Bray..................cceceeves . 432,787 


Cotton huller and cleaner, C. Young................ 432,921 
Coupling. See Car pling. Pipe pling. Rod 
Hi Rope coupling. Shaft coupling. 








TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and al! 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 








way, New York. 
eccmmenenn 
For which Letters Patent of the 
United States were Granted 
July 22, 1890. 

AND EACH BEARING THAT DATE. 
(See note at end of list about copies of these patents.) 
Acid, making acetic, Bang & Raffin ................ 432,926 
Advertising vehicle, C. Stulpnagel.................. 432,776 
Aerial machine, 8. Cairmoross... ................55+ 432,860 
Air moistening apparatus, W. R. Renalds.......... 432,837 


Alarm. See Fire and burglar alarm. 





lapidaries? A. Wecan supply you with a Handbook 
for Artisians, Mechanics, and Engineers, by Byrne, 
price $5, which contains a chapter on lapidary work. 
6. Is the process of embaiming birds of any value? 
A. No. 7. How are fine shells shipped, also star fish? 
A. Pack as you would glass or china. 8 How long 
will specimens keep in alcohol? A. Indefinitely, 

(2879) H. W. 8S. asks the meaning of 
the words * present ” or “ addressed,” used in sending 
a letter toa person not far off A. “ Present” should 
mean left by writer, but is used often when a letter is 
sent by hand. “ Addressed * seems to have no special 
meaning in this connection. 

(2380) J. J. C. writes: I have a small 
barrel which held orange wine, and I wish to make 
root beer in it, How can I clean the cask? There isa 
sort ofa mould init. A. Fill one-quarter of the cask 
with water, burn sulphur in it, and shake repeatedly, 
removing the sulphur if necessary while shaking. This 
will destroy the mould if done well and effectually. 


it 








Replies to Enquiries, 
The following replies relate to enquiries recently pub- 
lished in ScrgNTIPIC AMERICAN, and to the numbers 
therein given : 


| W. T. M., in query 2348, in July 26 is- 
sue of the Scizntrric AMERICAN, asks how to cut a 
large glass bottle. The method you recommend him 
you acknowledge to be a dubious one. If your corre- 
spondent will use asharp triangular file kept wet with 
turpentine, he can file the glass with case. It takes 
patience, but it will be successful. 


Answer to query 2353, to keep milk or 
butter cool in warm weather, ‘Take tin vessel, say 10 or 
12 inches diameter and 4 or 5 inches deep. The cover 
should be conical, the center being raised 3 or 4 inches. 
On this place a linen cloth, large enough to hang over 
the side of the vessel. Take about a dozen strands of 
woolen yarn, slightly twist them together a portion of 
their length. From the cone of the cover spread the 
single strands of yarn over the linen. Immerse the 
twisted portion in a bucket of water nearthecan, One 
bucket of water will suffice for several cans, They 
should be placed on a bench under the shade of a tree, 
By this method milk may be kept sweet in the hottest 
weather.—J, M. C., Independence, Mo. 





NEW BOOKS AND PUBLICATIONS. 


THE DisposaL oF HouskHOLD WASTES. 
A diseussion of the best methods of 
treatment of the sewage of farm 
houses, isolated country houses, sub- 
urban dwellings, houses in villages 
and smaller towns, and of larger in- 
stitutions, such as hospitals, asylums, 

otels, prisons, colleges, ete., and of 
the disposal of garbage, ashes and 
other solid house refuse. By Wm. 
Van Sortens, — New York: D. 
an Nostran mpany. 1890. Pp. 
193. Price 50c. iid . 

; This little work has as the best evidence of its use- 

ulness the author's name, Mr. Gerhard’s authorship 

Kives It the proper stamp. We can confidently recom- 

‘end it to all interested in sanitary engineering as an 

xcellent exposition of country and suburban practice. 


PRACTICAL ENGINEERING FOR ELECTRIC 
LigHT ARTISANS AND STUDENTS. 
By W. —_ and - a Lon- 

an ew York: ngmans, 
Green & Co. 1890. Pp. vi, 681. 


Although overshadowed by the influence of the City 
sud Guilds Technical Institute of London, a valuable 





Alloys of metal ofthe aluminim group, manu- 
facturing, G. A. Faurie..............00scceceeees 432,698 
Animal trap, J. M. Waddel ......... 0... ...cceececces 42,7465 
Arm rest, adjustable, B. J. Brandt..... . .......... 432,786 
Armature for dynamo-electric machines, N. H. 
i cactinden dens cnnccecctsteccapncces:  sevese 432,748 
Auger, earth, A. V. Hartle........ .....ccccee cence 432,705 
Automatic clamp, T. E. Moon... .............s0000+ 452,543 
Axle boxes, dust guard for, T. H. Symington...... 452,649 
ate Benes “ticanssnnnengeddoessennenn 432,539 
Bandas, rings, etc., by electricity, manufacture of, 
0 eee eee 432,656 
Bark mill, G. T. McLauthiin............... .... one ++ 432,550 
Basin waste, H. M. Weaver................. «++ ones 482,658 
Bath. See Shower bath. 
Bath heater, J. L. Brandt....... pbbaamouses ssleibaes 432.506 
Battery coll, H. HB. Walte..... .......ccceccerccseees 452,681 


Battery plates, forming secondary, H. G. Morris.. 432,834 
Battery plates, making secondary, W. P. Kook 


A ae Dnodinsadianns eves 482,672 
Bearing, self-adjusting, Freeman & Donald....... 452,608 
Bedsteads, extension for, J. A. Belsher.... ....... 452,505 
Bicycles, locking device for, F. E. Wittlig.......... 432,920 
Binder, temporary, W. Lumley...................++ 432,537 
Bisulphite solutions, apparatus for producing, T. 

P. Burgess........ venapesbednceabeh<iae tpt -eebes 692 
Bisulphites, apparatus for producing, C. Corn- 

WOE cccpbbcccubascanse coccensSedaGeientt abbices 432,604 
Bit. See Drenching bit. 

Blacking, leather, J. J. Baulch et al................+ 432,853 
Blast furnace filling contrivance, A. E. Brown.... 432,758 
Boiler bearing. T. B. Merrill............ «62... «« «+» 482,950 
Boiler furnace, steam, Harteau & Gaffing.......... 432,668 


Boilers, circulating device for steam, J. Keiller... 432,879 
Boilers, fire and water indicator for steam, 8. 


Gantt. cco cococcccccotecdeedic” shke deeccccosoceresecs 482,773 
Bolt. See Railway splice bar bolt. 
Book attachment, T. F. Gregg...................... 482,700 
Bipot Suet, ..T Tise cs hthidccccc cs cccsccccccces 432,941 
Bottle stopper and pouring nozzle, ink, E. Ii. All- 
ing....: DUG SASEAEN EG dhanctscnejestccycccbenipecs 924 
Box. See Miter box. Paper box. Pencil box. 


Bhat Chama Ths TE, TI hs ase ccccccccsccnesccccences . 432,855 
Box lifter, Platen & Bennett...................0000- 432,7! 
a i redn sn tone etndeees: céncass seals 


Brake. See Car brake. Locomotive driver brak 
Power brake. Vehicle brake, 
Brake cylinder head, G. Westinghouse, Jr..... . . 432,715 















Bread cutter, G. W. Langdon................+.++ -.. 432,628 
Brick and pottery kiln, N. 8. Clark... secccescce $58,001 
Buckle, suspender, F. H. Richards.................. 452,740 
Burner. See Gas burner. 

Burnishing machine. J.J. Heys......... ...... «+++» 432,874 
Buttonhole barring machine, H. M. Essington.... 432,7% 
Button, tuft, Hutchinson & Cables................ - 452,878 
Cae, Were, Di Bec ccctnkecccccsecccccescsctocee 402,504 
Calculator, time and date, W. R. Will.............. 432,919 
Calendar, sporting, A. H. Robinson o 
Calipers or dividers, J, Stevens................00. ++. 

Can. See Oil can. 

Can nozzle, Melton & Webb... ...........---seeeee 

Can opener, Cook & Shepard.......... di petbte do ves 432,003 
Candle attachment, W. T. Ross........ Shibeoebace 432,678 
Candy rolling and cutting machine, W. Glynn..... 432,937 
Car brake, B. Dederiok..... ...........ccceeseseeeees 432,515 
Car, convertible freight, W. F. Mossop 

Car coupling, J. Dwyer. ...........sseeeeccesee eeneee 

Car coupling, B. Himsoeth... 

Car coupling, M. R. Hubbell..............00+++« «--++» 433,890 
Car coupling, W. R. Parkinson............-.-+.+00++ 

Car coupling, N. T. Quevedo. ...........-.e.0e08 eee 432,559 
Car, logging, G. F. Johnson........... niebdicasenee .» 432,531 
Car seat, H. S. Hale......... ...-.... - «- 432,702, 432,708 
Car starter, L. Seebach ef al...............0.eceeeeee 432,908 
Car, stock, D. N. Brownell. ...............sseeeeeeses 452,506 
Car, street railway, B.C. Sessions... . ........--. 482.954 
Carpet, moquette, R. F. Patterson..............-+++ 432,763 
Carpet stretcher, J. Schilling. ..........+...cceeese+s 432,7 
Carrier. See Sheaf carrier. 

Cart, road, C. C. Bradley..............00-ceseseeeeeee 432,595 


Case. See Map case. Thermometer case. 









Cash carrier apparatus, curve for, R. W. Soper.... 442,576 
Cash receiver, J. 8. Hagerty...............-.-.s0000s 432,610 
Centrifugal reel, W. R. Dunlap ...............« .- 2519 
Centrifugal separator, C. Von Bechtolsheim. . 432,719 
Chain link and splice, Hunter & Stansbury........ 432,622 
Chair. See Window cleaning chair. 

Churn, R. H. Socolofsky.............sseceeeceee cone 432.575 
Charn, extractor, A. Wablin ef al...........-....++- 432,714 
Clamp. See Automatic clamp. Box clamp. 

Clasp or buckle, C. B. Griffin..........+-+-++++. on-ee 492,731 
Clay grinding mill, T. & J. Ciifford .. 2,62 
Clevis and pin, N. B. Helm..........-...-.+++0. . 42,735 
Closet cistern, D. L. Dwinnell ........----.++. «eee» 432,800 
Clothes lifter, H. H. & H. H. Forsythe, Jr.. .. 42538 
Clothes pin, F. 8. Weaver........ ...--++.-00+ “ano | 
Clothes wringer, G. H, Jantz.......... covespoveseete 482,624 





Gms Bs Es BIOs o Fas sicis ccd cctncbbnsdoctduissts . 482,907 

Crayons, ete., holder for, G. Sandell 

Cuff holder, H. H. Baker, Jr.............. 

Cultivator, L. 8. Crittenden. .........00....60+« «++. 228 

Current and switch controlling mechanism, E. W. 
SAAN enateeinnseseconcens cass iubenbbeccecces cade 432,044 


Cutter. See Bread cutter. Corn cutter. Dado 

cutter. Feed cutter. Leather thong cutter. 
Dado cutter, W. R. Fox... ......0-c000 ceveeeee .. 42.8% 
Darning last, L. D. Carhart ; 





Dehorning shears, T. Fields 432,663 
Dental mould, L. F. Seeger, Jr................... .. 2,909 
Desk and its supports, W. A. Rous.................. 432,901 
Die cutting machine, H. Thurston.................. 432,959 
RS Tis SAE: wachobevdcbendevecntiactiudaes 432,905 
Dirt conveyer and grader, J. Toohey............... 432,915 
Door, C. M. Amaden.............-......655 éédevetense 432,504 
Door check, Fishel & Hotchkiss............ ....... 482,867 
Door check, J. B. Thompson................. . 432,958 
Dredging and other machinery, roller way or 

track for, D. ©. King~man..............066 sess. 432,947 
Bramchtn BE, BD. Ae OaEsccscccsces ccccccccscocccces 432,513 
Drill. See Rock drill. 
Drills, machine for making twist, 8. Moore........ 432,635 
Drills, machine for straightening and sizing twist, 

Se ck: chunsvaceveeuaabacasaveteeteeue 646e0e0 452,636 
Drying fish and other articles, apparatus for, KE. 

PP cdecncs cnnsicosscstindsntacctesccusvesse 482,900 
Dumping cage, automatic, Russell & Parsons...... 432,568 
Dynamo, welding or other, BE. Thomson... ........ 482,652 
Ear protector, G. B. Hamilton...................... 432,612 
Eccentric, variable, D. Best. ..............0...ceeeeee 432,504 
Elbow blanks, machine for trimming, i). A. 

SEIURID. och db oc cccscnbecesoccesccccccce ceséoccceses 
Electric cut-out, 8. D. Field....... 








Electric light shade, J. H. Goehs' 
Electric lights, fil it for i 

I iciedeectnngeccetsabesetinae’ 
Electric lighting system, Cooke & Mackay... ..... 432,7 
Electric machine, dyramo, H. W. Spang........... 432,577 
Electric machine, dynamo, B. Thomson............ 432,655 
Electric meter, BE. Thomson........ ......0..sseeees 482,654 
Electric motor, H. Humbert................ csseess 432,707 





Electric motors, automatic lubricating device for, 
combe........... seneecsoacisenceces eeoceevecs eves, 482,618 

Elevator. See Loading elevator. 

Elevator, A. H. McLean ........ GREP ES os +++ 482,952 | 

Elevator controller, J. Reilly. ................ccscces 432,767 

End gate, wagon, W. Beckwith... ............0.... 432,688 

End gate, wagon, H. M. Purdy.................... . 432,897 


Engine. See Fire engine. Gas engine. Gas mo- 





Horse arrester, A. Zalud... ....... eee en deccsvess 452 0? 
Horse detacher, G@. W. Sike@B.... . ©... 6c cee ue 432,911 
Horse detacher, J. R. Smith.... peasr vccesenses 432,574 
Horseshoe nails, machine for forging, ©. EB. 
PND cc che\cerscenesh tae : =e / 432,04 
House interiors, finishing, M. Ohmer . 


Houses, construction of tenement, Smith & Peck- 
POET Naebuhoés buscGddesnncedseedu- cossneqdocsetesoene 432,774 
Huller. See Cotton buller. 


Ice breaking machine, T. Mills...... aéebeveeceseoe Gee 
Indicating races, apparatus for, G@. H. Chappell $32.00 
Ingots, making compound, L. L. Burdon -.. 432,000 


Ingots, manufacture of compound, L. L. Burdon, 432.401 
ONG Gi MINE cca cks- ous ocncetncteresaee .. Re 
Inhaler and respirator, H. F. Williams.............. 482,790 
Jack. See Boot jack. Lifting jack. 

Jigging machines, motive power for, J. Nicholas., 432,892 
Joint. See Rai) joint. 

Key. See Watch key. 

Kiln. See Brick and pottery kiln. 

Knapsack and shoulder strap bag, combined, J. T. 


A cckacatsetdssidensescaveutnsoes cxcaseteus GENE 
Knife. See Surgical knife. 
Knife, A. Schiief............... shikdnb wae Senedd cn Cae 
Knitting machine, circular, BE. BE. Kilbourn . 2046 


Knitting machine needles with latches, machine 
for providing, J. J. Jenkings............. 482,502, 482,943 


Knob, sheet metal, W. A. Turner.... .............. 2,588 
Ladder, cot, ironing board, and chair, combined 
BR, BB, BaP i cccccccccccccacscceses coccceeess COD 
Re Be Bodine cocscsccguawses cosseatbe’ 432,049 
Lamp, hydrogen, F. Aurnhammer........ eevece 453,500 
Lamps, windlass for raising and lowering, &. 
BERGER. ccc 00. cccccccce weene: cobbimhadvedsengis cies 48245 
Ree, Ds Be WEB. cc ccccecccceccccescs . 2,66 





Lathe for turning pinion shafts, D. H. Church.... 432,71 


Lathe, screw cutting, BE. F. Valiquet . 432,585 
Lead, manufacture of white, J. A. Boand.......... 432,78 
Leather thong cutter, C. BE. Ramus . 
Lifter. See Box lifter. Clothes lifter. 

Lifting jack, l. N. Groves.. 452,732 


Loading elevator, T. MoConnell.... .............+5 12,657 
Lock. See Bag lock. Mail bag lock. Nut lock. 

Seal lock. Trap lock. 
Locomotive driver brake, H. H. Welsh............ 432,00 
Locomotives, variable exhaust for, D. Hanney.... 482,704 


Loom picker motion, Hail & Young... -«+ 432,527 
Looms, electric stop motion for, D. BE. Coughiin.. 42,512 
Machine carriage, F. McDonongh ................. 482,549 
Magnet, drill hole, C. 8. Porter..... avcceces 452,806 
Magnetic separator, G. 8. Finney......... ...» 42,823 
Mail bag lock, J. F. Mains............... os ces ceee 683,956 
Malt kilns, spreader and discharge for, 8. ilirsch- 
| EP .ccecsecenssseneses ness ceegnepeonpesowocconscese GEE 
Map case, Terrell & Chittenden........ ........006+ 432,914 
Matrix making machine, A. J. Kletzker ........... 452,627 
Mechanical movement, Westaway & Beard........ 432,586 
Metal working apparatus, electric, Lemp & Tre- 
MODINE. 00. cccccresccceccseves - csecces osccccere sey: GEEE 
Metals by electricity, forming or shaping, H. 


Lemp... S066, conceesencctOeetoesccoee . 42,680 
Metals by electricity, working, EK. Thomeon....... 432,01 





torengine. Steam engine. 
Envelope machine, 8. A. Grant...............s00. +05 432,749 
Envelope moistener, J. Dawson................ ose e 432,608 
GE, Be Tc cnctdsbeccsncceedscctoccesoses 432,588 
Exercising machine, W. J. O. Bryon, Jr........... . 432,598 
Fan for elevator cars, Richter & Lancaster....... - 432,768 
Pam, toiiet, B. BR. MagBeels.......0cccccccccccccccces 
Fastening device, M. Hamburger ....... 
Pend outta, BE: WRG... cccccccsccccecccoce - 
Doed trons, FH. Bh. Ba... ccc cccccccescsccccccceccce 
Feedwater strainer for boilers, L. O. Crocker.. 432,793 
Fence, machine, wire, E. 8. Morgan................ 42,951 
Fence post, G. W. Bond........ Garts cecsesececceeces 482,990 
Pe I iaiec cnet esnnsececcececes + scccces 432,961 
Fiber, producing, 8. Fritch...........-.scecceseeeees 432,825 
DMG, Be Me MGEBs cccccccccccccccscce coccccccccceses 432,546 
Fire and burglar alarm, C. C. Henderson........... 432,600 
Fire engine, chemical, R. T. Van Valkenburg..... 432,778 
Fire escape, W. Hubartt..............66 -ccceeecees 432,887 
Piapenenge, Wd. PUMB. ccccccccvcccccccccoses: coves 432.556 


Fire extinguishing apparatus, J. H. Scholding.... 452,906 








Metallic ornaments on roughened surfaces, 
mounting, C. B. Headly Secceces svsce 452,40 
Meter. See Electric meter. Water meter. 
Middlings purifier, R. L. Hottel...................., 438,876 
Mill. See Bark mill. Clay grinding will. Saw 
mill. 
Milling machine, A. T. Gifford nyspaatation 432,938 
Milling machine, J. Hollingworth........ oocee 683,500 
Milling machine, F. Holz.... ., Be 


Millstones, device for dreasing or cutting, J. A. 
Beamisderfer........ «... 6.6.00 st 

Mining machine, F. M. Lechner ae 

Miter box, Gabriel & Ponl... 2.0.6.6... .cccceecceeeee 

Mould. See Dental mould. 

Mop and wringer, E. C. Rolis..... 

Motor. See Electric moter. 
rhermic motor. 





Railway ‘motor, 


Mowing machine grinding attachment, C. Beyer.. 432,000 
Mucilage moistener, J. Dawson................+ 422,005 
Music holder, T. R. Budd -oee 492,500 
Nut lock, A. Simon................ . 42.52 
Nut machine, G. J. Forrey ove 652,523 


Oil can, A. Gralike.....:.. ‘ 

Ol! can, D. BE. Johnson......... ; ena 

Oil from fish, extracting, P. C. Vogellus 

Overalls, Hohman & Cunningham , 
Oxygen from air, obtaining, A. Brin........... «+. 
Packing and refrigerating vessel, Frierson & Bar- 


















Fire extinguishing compound, R. T Van Valken- 
Fishing reel, BE. F. Fayne..............ccsececeeeee . 432,764 
Flues, spiral smoke, heating, and ventilating, T. 

Be MOB cvccccevecescvescesssbocscosses seeesccvere 432.544 
Fracture apparatus, T. M. Miller...........0...000« 432,588 
Frame. See Grain binder frame. 

Frog for overhead wires, E. Thomson......... esses 482,581 
Furnace. See Boiler furnace. Glass finishing 
furnace. 
em Ge Bon coc ccsncezcsnepacsasessccensess 432,542 
Furnaces, apparatus for charging, P. T. Berg...... 432,598 
Game, A. Cousen......... pasendd apeubansyoqesadgeess 432,792 
Garment supporter, W. E. Pullen................... 432,558 
Gas, apparatus for manufacturing wood, J. Han- 

DUD as ckbcactenpansesspedapssistesonicds sdnesdeteeed 432,939 
Gas burner for heating and cooking purposes, J. 

We Fin dantinetetisisscckdscceccceccsedcumes - 482,881 
Gas engine, J. C. Beckfeld....... ......cccceessscees 432,720 
Gas lighter, electric, J. H. Lehman........ +. BBM 
Gas motor engine, G. MeGhee........ . 452,658 


Gaseous fuel, apparatus for producing, J. M. 
ABER occcnane sevisecmisethetane Oveccecces eocccee woes 432,718 
Gate. See End gate. 
Generator. See Steam generator. Steam and hot 
water generator. 


Glass finishing furnace, A. Ferrari............. eves 482,796 
Ghee. S. J. BameGOiccd: -ecssssdcccsececccccess ‘ 
Governor, steam engine, 8. T. Williams ° 

Grain binder frame, H. Tuttle...................00: 





Guard. See Railway cattle guard. 








Gun, breech-loading magazine, L. F. Bruce ....... 432,507 
Baty Gente, Gs: Bic Gs on inside donceccsecewsceccncss 442,569 
Hair separating hi plastering, H. A. Gar- 

GOP de ccrsnabevesscs pasatamlebenrenense de0t-ens o--.. 432,009 
Harrow, D. Basta... ......ccccccesccsscccscccssers «++ 432,821 
Harvester, corn, A. N. Hadley...........+.6+..cs0s 432,750 
Harvester, corn, J. W. Terman..............-: «+» 432050 
Harvesters, platform fiag for, H. E. Pridmore..... 432.766 
Harvesting machine, corn, W. H. Chase........... 432.725 
Hasp, car or barn door, R. W. Seemann ........... 1482,341 
Bhat, D. OC. MOWFF...ccsccccccccccsce cccceces eocees 
Hat ventilator, A. L. Bliel.............+++ 
Hay rake. horse, A. H. Colby 
Head rest and cane. combined, T. 8. Minniss...... 432,759 
Heater. See Bath heater. 

Heating by electricity, W. L. Burton...........-. . 2m 
Heet stiffener machine, A. F. Stowe..........--.... 452,647 
Heliochromy, composite, ¥. E. lves................ 432,590 


Hoisting and loading apparatus, D. L. Van Eman. 432,680 





Holder. See Cuff holder. Music holder. Paper 
holder. Poultice holder. Sash or blind 
holder. 


BOP. cccccccccccvccccccnccevcceecccsovesses eosese 452,868 
Packing, metallic rod, P. H., Jr.. & O. T. X. 

BRED, 0ccccebsccsecvecvee cose secndous eceoe 433,717 
SD a ere | 
Pails, cover fastening and bail ear fur, G. D. 

GRATER <ccccnsce acovepesecesonanecseasee . 9 
Paper bag machinery, E. Stanley.......... . 432,742 
Paper box, knockdown, A. C. Lohmann..........., 482,886 
Paper holder, roll, E. Morgan... 432,708 
Partition, fireproof, C. W. White 432,917 


Pasting paper strips, machine for, P. Hauck...... 482,751 
Peneil box, H. Legge... 0.6 ccc. cccseee cenceees ‘ 
Pencil sharpener, C. L. Burger..... ....6.-..e.+005+ 
Phonograph, J. P. Magwemis..............ccccccceeeee 432,380 
Photo-engraving apparatus, W. A. Blomgren..... 
Photographing, developing, and delivering the 
finished pictures, apparatus for automatically, 











BD. BRGED. « cccdndecescddbncdsbocdeiccecescestaceccecs 432,903 
Piano action, A. D. Dimick............. «0.00 -o++ 432,516 
Pictures, mirrors, etc., frame for, F. Servus....... 2,910 
Pin. See Clothes pin. 

Pipe coupling, W. H. Hart .............. eoseeceeece 432,733 
Post. See Fence post. 

Poultice holder, C. 8. Hirst............ qrentec tenes 452,798 
Power brake, L. P. Lawrence ..... cescaetes Sacccanse $32,945 
Power press, A. Ts. Platt........sscccscesrerscecse see 432,89 
Press, See Power press. Printing press. Wood 

press. 

Printing attachment for envelope machines, L, 

P. Bouvier....... ORE 432,785 
Printing ir several colors by one impression, F. 

C. Taylor............+++ opeceearinians ote care (ee 
Printing machine, oscillating cylinder, ¥. 8. 

SR. cnenenedaubebeseheocenstiosvehendes:00es - -.. 258 
Printing piate, T. C. Eberbardt......... on. +. 482,822 
Printing press, cylinder, B. Huber........... «..... 452,80u 
Propeller, ship's, W. H. Wigmore.................. 432,846 
Propelling vessels, device for, J. Cochrane........ 432,84 
Protector. See Ear protector. 

Protractor, J. P. B. Welis..... peereccccecscccoosce «» $82.79 
Puller. See Stump puller. 

SE CED os covcbesec cenccococcccovscosssacesspee 
ae Ns 606s cvnsconcceenssosccdpesainés 

Pulley, self-ciling, B. Goss.................00+ ee 

Pulley, split, H. T. Brigas.... 

Pump, E. P. Gleason.......... 

Punching and riveting machine, Harper & Hain- 

SEPAMEDRNEh ED bese wnnge sn -didendincegibcactaseseses 452,529 
Punching and shearing hine, combined, H. 

CE sin «ittbGhdses6etenapagiiivescesaeene . Ios 
Puzzie, Deeves & Gauthreaux........... . es 
RN ME MIIERGDD, «5 os eccosenccuveanverssoncdeee 432,104 
Pussle, F. J. Wooster............ss00.- ‘ 42568 
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Valve for water pipes and means for operativa 


Rack. F. A. Herrick sm ns 
Rail joint, Avrand & Trackiler oo-evesses G83 
Rall joint, M. C. Nites 421. Se 
Raliway, cable. A. H. Mathbesius 75; | 
Railway caitie guard, J. C. Gould 40.sr7 
Railway, condatt electric, B. Jennings 452.670, 430.4 
Railway constraction, cabdie, G. F. Grar <2 
Railway, electric, R. M. Hanter ~t2.T2, Thi, 42.65 
Ratlway, electric. F. Mansfield 401.673, 42574 
Railway. electrical, F. Mansteid 45 
Ka:iway motor, electric. M. H. Smith . ee 
Mallway rails and other bara, splicer for, J. M. 
Brrant @ al 42516 
Railway sptice bar bolt, Il. Greer 42 5R 





Railway traios, electric lighting of, lL. A. Timmis.. 452.67 
Railway trains, smoke conductor for, L. N. Chis 

holm eC sed | 
Railway. undergroand, B. & lienning 452.615 | 
Railways conduit system for electric, N. Retvert. 62,571 
Rake. See Hay rake 
Recording machine, cheek, C. Zailadé 422,951 
Reel. See Centrifugal ree Fishing reei. 

Refrigerator, Breteen & Morrison 422.722 

Refrigerator, F. M. Keith ‘Baw 

Refrigerator, Poole & Weity 432.711 

Refrigerator car, W. T. Ulidrep, Jr 40.53 

Megister. See Time register 

Registering machine. check. C. Zallud 42S 
Registering machine, ticket. Zalled & Pfore 

heimer 42.5 
Regulator. Bee Temperature regulator 
Kheostat, T. J. Parris? 412.56 
Rivetirg. electric, M. W. Dewey 42.777 
Kook drill, U. Commuings 42.7 
Ruck drill, W. 8. Sharpneck 432.679 
Hed coapling or } . Davidson & Hart 42.86 
Roof stractore, tubular parabolic, F. Schmemann 42,7)1 
Rolling machine, tire,/. Kennedy 432,625 
Hope coapling. M. M. Killinger Sse) 
Ruler. lok eraser, and paper cotter, combined, A. 

©. Merriman (T68 
Ruling machine, paper. Metager & Cooper 42.655 
Seccharine matter, et« pen movable kettie for 

melting. Holden & Bopp 4+22.6) 
Saddle. harness, fF. Rehbkop! 47.64) 
Salve, W. BR. Ha 432.411 | 
Sandpapering machir A. K. Hattebers 422.573 
fash fastener, T. New 4 
Sash or hiind bt ter, W. 8. Holland ‘2 
Maw, A. Kriege 42,4 
Saw hook and stirrap, ceng, C. P. Rose Ph. Bos 
Sawmill, band, T. 8. Wilkin 472.622, 431.) 
Sehoo!l seat and desk, J. Duncan 42om | 
Seraper, road, Jacobs & Stage 422.2 
Serewdriver, A. D. & H. BE. Goodell 43.729 
Serewdnver wrench, M Bartiett 432.928 
Sea! lock. W. N. Brennar 42.733 
Sealing gummed paper, apparatus for, T. H. 

Hathaway 11,086 
Seat. See Carseat. Sch seat. 

Seeder, broedeast, V. Swanfeidt 42.648 
Seeding machine attachment. grain, &. Galloway. 432.6% 
Separator. Bee Ceotrifugai separat Magnetic 
seperetor 
Sewing machine W. Dewees 412,74 
Sewing machioe, (. KR Squire (7.4, 422.07 
Sewing machine feeding mechasiom. (. RB. Squire 432.04 
Sewing machine for bordering (he edges of fab- 

rica, J. D. Mortey 42°99 
Sewing machines, combined tension and (ace-op 

device for, G. P. 432,617 
Sewing machines, trinding attachment for, J. 8 

Pyper 42.508 
Shaft na, J. 4. Valentine 72.916 | 
Sheef carrier, Kh. Brown 62,51 | 
Shears. See Lehorning shears. 

Ship's bhinnacie, Dieh! & Gibson ‘cee 
Shirt waist, W. EB. Palien 42255 
Bhoe upper turning and beading machine, § 

Rows, Jr 422,52 
Shower bath, G. Taylor 432.72 
Shatter bower, R. Hudson 42.301 
Signaling syetem, call box for electrical, A. G 

Hloleom be 412,619 
Singletree, rehicie, T. F. Jones 4252 
sied, C. 6. & J. D. Cronk 425 
Sielgh, A. Ber 432.771 
Sole linings, machine for applying, Ryan & ; Bent . aw 
Spiuning and twisting machines, fier and drag de- 

vice therefor for. J. Boelstertl 432. 8G, 
Spoke socket, 8. D. Forbes 402.008 
Spring. See Vehicie spring 
Spring making machine, furniture, H. Spuh! 422,741 
Staves, producing barrei, J. J. Philprick 47.6400 
Stairway. spiral, (. Clarke 432.590 
Steam and hot water generator, R. J. Young 42511 
Mteam engine, Katchford & Harper 4.607 
Steam generator, M. B. Bessey 42a 
Steam genera! . D. Mosher 42.78 
Steam gererator for submarine veesela, Poore & 

Morey 472,556 
Steam receiver, exhaust. T. Foulds 432,75 
Stool, cottica picker’s, KR. Kay 4x2. 
Stopper. See Bottle stonper 
Store service apparatus, &. W. Barr 4A 
Stove, heating. Mott A Hankin 32,535 
Store range. o!}, W. H. Wilder ener | 
Strap. See Box strap 
Straw stacker, Q. A. Poston 472.268 
Stamp puller, 8. W. Barer +235! 
Solty, N. 1. Davie . aD | 
fepporter. See Garment supporter 
Sorgica!l apparatas, W. L. Hendrick 432.614 
Surgical knife, G. Dittert 432,517 
Serica! splint L. Beensstierna 422 
Telegraph lines, automatic adjuster for, Cc. P 

Carr 472,734 
Telegraph pole, C. M. Brosh 62248 
Telephooe exchange. J. A. MeCuy 40 DAT 


Telephone hearing trampets, support for, & Le 


ben bers 652455 
Temperature reguiator. L. F. Bastoo 428 
Thermic motor, triple, W. 8. Colwell 42510, 422511 
Thermometer case. clinicai, fl. J. Green 432.872 
Thill sepport. G. A. Billings +29 


Time Getectors, station boz for watehman's elec- 
tric, J. B. Richards 
Time register, workman's, J. B. Rhodes 


492,645 


Tim, apparatas for coating plates with, D. Ra- 
wards et al 
Tongs or pliers, A. F. Fletcher 432.933 
Tooth, artificial, C. Hi. Land a1037 
Toy, C. M. Garrison 2.26 
Tory Gzure, ¥. W. Carpenter 42.48 
Toy fortune telling device, A. T. Ballantine $72,815 
Toys, mechanical, 0. BE. Woodbery. 422.810 
Trap. See Animal trap 
Trap look, J. F. Wollensak.... 422,74, 2.9K 
Trough. See Feed trough 
Trousers, F. W. Nevens 0g0+eseececes 6m v1 
Truck, hand, W. A. Rogers - Ce) 
Treck, hand weighing. J. N. Grown... . a 
Trask erate, B. A. Atwater... .........6.-6 esse GS 





Tunneling machine, J. H. Greathead.. ~--eee S21 

Typewriting machines, inking ribbon ‘epool for, 
Hi. Ray (r) a 

Umbrellas or parasols, ‘coring ‘yetainer for, w. 
Miiats - 

Valve. ¥. G. Adame... 


632.587 
. re! 


the same, waste, W. T. Maurice .. 
Valve, tank, J. V. N. Stults - . 
Vapor purifying apparatus, H. Goldwater. 
| Vaporszer, G. M. Sherman.. 
Vehicle brake, W. B. Stevens o< 
Vebicie running gear, H. T. Baker 
Vehicle, short turning, D. M. Parry 
Vehicle spring, P. J. Kern....... 
Vehicle spring, G. A. Richards 
Vehicle spring, BE. B. Sample on 
Vehicle, two-wheeled, E. F. Morse 
Velocipede, D. Black ses 
See Hat ventilator. 


432 540 
2579 


Ventilator. 

Ventitator, W. T. Cottier. ....... cccce-cnnee cone . ar 
Vise, &. Wies yeeces eabeubtediie 2.718 
Vise, plumber’s, J. Hirst. sadensibsesoecoon 2eer CS =H, 4e'] 
Laeger M. Stoner....... . 278 
Wagon, skein, G. J. Larson . se 
Wagon, vender’s, G. R. Kent > . SS 

Warp sizing and drying machines, cut marker ser, 
W.C. Lovering : scene GE 
| Washing machine. P. Downing 427 
Washing machine, J. D. MeCurdy................ 4368 
Washing machine. J. W. Moberly. ..........<.«««.- 4230 
Watch bows, chain guard for, D. O’Hara.......... 42,78 





ie hain, ornamental, G. U. Meyer. ................. 


Wateb case centers, manufacture of, D, O’Hara.. 452,761 


Watch key, R. Ueltzen ee» 430584 
Watch mainsprings, egpasatus “tor polishing the 

edges of, J. Logan . 2.755 
Watch, stem winding, P. Perret 422,70) 
Water meter. rotary. F. A. Bishop. .........<««.««. 432.909 
Water power from natural falls, device ior utiliz- 

ing waste, C. J. Zeitinger nescecenee GEE 
Water raising apparatus, D. P. Wright 49 
Water wheel. C. C. Hogue ssocoenss GE 
Weather stripping. machine for manufacturing, 

W. H. Cosper . 432.73 
Weaving, protecting manefactarers of doth 

against loss of cloth in, W.C. Lovering ... 425% 
Welding pipes by electricity, BE. Thomson . 2 
Wheel. See Water wheei. 
Wheel. R. Mooney 42.555 
Wheel, J. WeGB. cccccccccccccecccccccccvescoses .. ae 
Whiftetree, spring. F. R. Willson, BP .ccccce 402,650 
Whip lashes and the like, racer adapted to the 

braiding of, J. A. Turner a: | | 
Wheel, TR. Be Witt. <cccccccccccccccecs coccccccecs 432,006 
Window cleaning chair, W. M. ‘Reynolds. . see 
Wire cutting machine, D. A. Ritchie........... .. 2 


Wood press, kindling, C. F. Smith . ...... . 432,772 
Wool, ete.. apparatus for scouring, L. a. Smith.. 432.573 
Wrench. See Screwdriver wrench. 
| Wrench attachment, monkey, L. D. Junkins.. 
Wringer. See Clothes wringer. 
Yoke, animal, W. C 





DESIGNS. 


Belts, trimming for, A. Blumenkrohn. .. 
Babble biower, E. Beicher.... 
Buckle, belt, L. Sanders , - 
Cane or umbrella handle, A. Rosenstein gbonesooes 


Flower pot, J. G. Whilidin.... 
Forks, spoons, ete., G. H. Balch _ . 
Glass, ornamentation of, E. F. Chance........... 
Inkstand cover, J. G. Lyon 
Lamp, G. W. Bayley - 
Pepper pot or salt shaker, J. C. Arensbers_ 
Precious or imitation stone, J. G. C. Cottier. . 
| Range, cooking, J. L. Gobeilie.. oces 
Trimming, dress or upholstery, B. Ligper. 


on 


Py 


PEER 


TRADE MARKS. 


| Baking powder, W. 8. Sammons ecccastsvcore 
Beverages, carbonated, Union Bottling Company.. 
Bitters, R. ¥Y. McWilliams... : 
Blackberry cordial, Kheinstrom Bros 
Ergot of rye, liquid, Sharp & Dohme 


- 18215 
18.204 


Farinaceous compound with fruit flavorings, W. 
Pe Gee ecceccecoccoceces< . 18.203 | 
Fertilizing phosphates, Marion Phosphate Com- 
DUD ccccewsunte-neniede oe . 18,208, 18,210 | 
Gelatine, C rystal Gelatine Co. ecccccencoceseeoess 18,224 
Hats, Freeman Bros...... . Ran 


Inner soles for boots and shoes, w. R Green & Co. m2 
Liniment, C. Schlayer Is. 188 
Medicinal mixture for gonorrhea, gleet, and all 


wrinary troubles, L. Spingarn... .... .- 18.235 

Medicinal tablets, Sharp & Dohme . cccececeee 0B 
Medicines, compounded, Ilome Medication Com- 

pany... 18,216 

Milk and artificial milk, A. Schnell. bdeesevesecove.cs 18.191 

Ol, lubricating, Merchants Oil Co............... ~.. 1M 

| Oll or drier, W. H. Magoffin....... . B19 


2.92 | 


59 | Woven fabric for shirtings, sheetings, undercioth- 


| Oil, refined petroleum. Tide Water Oil Company. -- 18,219 
| Overalis, pantaloons, and shirts. men’s, T. EK. 
Omohundro .......... 
Paper, wood pulp for the manufacture of, Zelistot- 
fabrik Waldhof.. 
Perfamery, J. L. Grossmith 
Petroleum, refined, Arkell & Douglas 
Pills, Aphro Medicine Company....... 
Quinine, sirup of amorphous, Paris Medicine Com- 


18.211 


pany POC ee rereeeererccsoccecccesecessoecooesoses 18.1% 
Remedy for dyspepsia, eatarrh of the stomach, ul- 
cers, and other microbian diseases, Drevet 
Manufacturing Company ows voweeees QB 
Sago and tapioca, Bassermann & Herrschel. 18.06 
Saws, B.C. Atkins & Company...... . 2 
Sheet meta! ware for culinary and household use. 
enameled, Stransky & Co....... ois 18.08 | 
Slik threads, cords, and upholstery and drapery 
fabrics, Brainerd & Armstrong Company....... 18,192 
Sirup for soda water. flavoring, H. B. Mykrants.. eee 
| Starch, laundry, Celluloid Starch Co.......... 120, —— 
| Tonics and mal: extracts, Broening Brothers. . 18,188 | 


Vegetable compound for certain named diseases, 
C. A. Swanson 
Velveteens, J. Dougan & Co 


ing, and Gress goods, special, J. J. Ashworth... 

A Printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for % cents. In ordering piease state the name 
and number of the patent desired, and remit to Munn & 
Co., 1 Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
gone list, provided they are simple, at a cost of $40 
each. If complicated, the cost will be alittle more. For 
full instructions address Munn & Oo. Mi Broadway, 
New York. Other foreign patents may also be obtained. 
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POP SAFETY VALVE 
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mixing,using. = ond selling. 


Address ADAMANT i MFG. CO. 
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Syvecnes. . ie v. 
ICE HOUSE AND COLD ROOM.—BY R 
» in SCIENTIFIC AMERICAN 
PernEn 59. Price 0 cents. To be had at this 











Seneca Falls Mfg. Co.. 695 Water St.. Seneca Falls. N. Y. 


SEBASTIAN, M MAY & CO's 


re LATHESD, $0 | 


Power 

Drill Presses, Chucks, Drills, 

Dogs, and machinists’ and ama- 

— outfits. Lathes on trial. 
65 W. 2a mailed on apphcation. 

2d St., Cincinnati, 
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ICE-HOUSE AND " REFRIGERATOR 


Suswation of coid “house for trait trom 
season to season. The kept and pase hrough- 
out the year at a temperature of from MM to 3%. 
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 11 
cents. To be had at this office and of all news- 














ROCK DRILLS 
AIR COMPRESSORS, 


| MINING AND QUARRYING MACHINERY, 


~o« Ingersoll - Sergeant Rock Drill Co. 


Ne. 10 PARK PLACE, NEW YORK. 
Send for Complete Priced Catalogue. 


ROCK DRILLS @e7 PF" 


AIR COMPRESSORS & 
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SHEET METAL.—DESCRIP- 
| ton of a method of sh , and other duc- 


aping 
tile metals by fi pressure. W wENo go3 Pree 
= Scrswgtea Amaksean 8c At No. Price 
ts. To be bad at this office and from all newsdealers. 
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fact by 
E. & B. HOLMES, 











BUFFAL®, N. ¥. 
Also a full line of Wood 
Working Machinery. 





Chamfering, Howeling, and Crosing. 


E PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, PA., Builders cf High Clase 
Steam Engines. Drilling and Genera! 





Machinery. Fiour Mili Rolls Ground and Grovved. 


7-3, 8 2) 8-43. 
- LOOSE - PULLEY 
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«« Useful Books! 


Manufacturers, Agriculturisis, Chemists, Kngineers, Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recentiy been published for 
free circulation at the office of this paper. Subjecte 
classified with names of author. Persons desiring 
® copy, have only to ask for it, and it will be mailed 
tothem. Address, 

MUONN & CO.. 361 361 Broadway, New York. 
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Models am end Light Machinery. 


1M Rivington St., N.Y. 


TO BUSINESS MEN 


The value of the SCIENT! FIC ge! as 
tising medium cannot be overestimat (ose. 
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or the SCIENTIFIC AMERICAN, when 
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reason taat toe agent gets a iarger commissior 

Papers having a smal! circulation tBan is allow. 
SCIENTIFIC AMERICAN. 

top of firet ne of this page, or ad. 


co., esr ers, 
—~ New York. 
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Aurora, 
11 & 18 8. Canal 
1113 Ele ™ 
Me. 
Dallas, 





THE TEACHING OF SCIENCE.- 
Rss pot of ng into Ane Tomy, he 
methods of chemistry eed te 


| FSR pe teresa sor ts 2s 2 
Office and 
OIL WELL SUPPLY CO. Lid. 
91492 WATER STREET, 
Pittsburgh, Pa., 
Manufacturers of everything needed for 
w-mri..es 


ARTESIAN 
for either Gas, Oil, 
Tests, Boilers. 












Water, 


catalogue, price 
lists and discount sheets 
on request. 


SAFE BOILERS FORK AMATEUR WORK 
By G. D. Hiseox.— ption of several t of safe 








steam generators for the use of a e pi coll 
boiler, the ye Se, pipe sectiona | boiler. With 
illustrations. ained in SCIENTIFIC AMEKICAN 8 ~ 
PLEMENT, No. 70%. Price cents. To be at this 
Office ard from ail newsdealers. 
felis, Oil and 
eoutract to any 
ws Pasi w: required 
e 
to and same. Port- 
Sasnas Dellting Machines for 100¢ 
or 
400 ft. Send 6cents for illustrated 
catalogue. Pierce Artesian 


and O11 Well Supply Co., 
8 Beaver Street, New York. 


ON att ENGINES.—A VALU ABLE 
Delamare-leboutteville. touching upon the 

LA, ‘gas motors in general. and describing in de- 

tall the * ne engine invented by the author and 
Mr. Ma'andin. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. Ne Nos. 715 and 716. Price 0 
cents each. To be had at tnis office and from al! vews- 








Remington 
Standard Typewriter 





GOLD MEDAL—PARIS EXPOSITION, 1589. 
Wyckoff, Seamans & Benedict 
327 BROADWAY, NEW YORK. 
HOW TO MAKE DYNAMO-ELECTRIC 


Machines.—By Geo. M. Hopkins. With drawings to scale 
and he I directions for ing dynamos of different 


tor experimenta! 
Ears 


1 machine is in 
a win pC} from 4 to 6 inches of platinum wire. 
electric | Ly 
ee na 


‘ight, water rapidly 

a large @ powerful shocks. 

ae will, "tor tom orary use, re- 

FY rd Danses Contained in SUPPLEMENTS 

aes and jen. aoe 0 cents each. e larger ma- 

by | are igh. Can ben S 

Srranged 

pound So men. Requires one 


16-candie lights or one powerfu! 
Best engravings of dynamo ever pro- 





as a series, shunt, or com- 
be run for a short time by 
wer for con- 


—— Details of sho’ f 
o! wn. inding of arma- 
ture and field quet’ plain illustrated. pt intel- 
ligent person with the of drawings and instruc- 
may make useful, durable, and effective machines. 


in SUPPLEMENT Price 10 cen 
N &Co.. PUBLISHERS. 361 Broadway, New York. 




















ERFECTLY (JNIFORM SPEED! 
No matter how Changeable the Power may be. 
Apply for information to 

M. FOOTE REGULATOR CO., 
Deveashire Street, Besten, Mass. 
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"Rounded by Mathew Oarey, 176. 


HENRY CAREY EY BAIRD & Co. 
industrial Publishers, Booksellers, and 
810 Walnut St., Philadelphia, Pa., U. 8. A. 
and Revised Catalogue of Practical and 
afentige Books, 86 pages, 8vo, aad pad other Catalogues 
and Cireulars, the whole cover! f every bras ery branch of Sci- 
to oo any part of the worlds who will furnish his 
address. 


ARCHITECTURAL  ROOKS. 


Useful, Beautiful, and Cheap. 


To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the ‘atest and best plans fora church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the ARCHI- 
rects’ AND BUILDERS’ EpitTion of the ScienTiFIO 
AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion aod approximate cost. 

Eight bound volumes are now ready and may be ob- 
tained, by mall, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Sutched in paper 
covers. Subscription price, per annum, $2.50. Address 
apd remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


TO INVENTORS 
AND MANUFACTURERS 


59th Grand National Industrial Exposition 


—OFr THE— 
American Institute of the City of New York 
Will Open Oct. Ist and close Nov. 29, 1890. 
Intending exhibitors must make early application to 
secure proper space and classification. For blanks 
other information address GENERAL SUPERINTENDENT 
American Institnte, 1138 West 38th St., New York City. 


The Western University 


OF PENNSYLVANIA. 
Classical, Datin= Betontie Scientific, Civil, 
Mechanical, and El nugineering. New 
buildings and abundant facilities. Logg a one 
cen Sone. Sth. Entrance per year, For eat 
Mt ntire expenses, $250 logue, 
address, the. Predident, M. B, GOFF, LL-D.. or 
JOs. F. GRIGGS, Treas,, Allegheny, Penna. 


STEVENS PATENT 
WING FIRM JOINT CALIPERS 
i 




















—_—. ote 

fe nm mail, paid. 

A tia | ep 
All highly ished. 


IUustrated Catalogue to all. 
. STEVENS ABpuse L Co., 
. O. Box Chicopee Mass. 


FOREIGN PATENTS | 


THEIR COST REDUCED. 


The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
arge proportion of our inventors patenting theirinven- 
tions abroad. 

CANADA,—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontariv, Quebec, New 
Brunswick, Nova Scotia, British Columbia,and Mani- 
toba. 

The number of our patentees who avai! themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

ENGL \ND.—The new English law, which went into 
torce on Jan. Ist. 1885, enab es parties to secure patents 
in Great Britain on very moderate terms, A British pa- 
tent includes Engtand, Scotland, Wales, Ireland and the 
Channe Islands, Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 














Scientific American, 








HOME-MADE INC U BATOR.— PRACTI- 
ca! directions for the manufacture of an effective incu- 
th and found Y per- 


ENTIFIC AMunICAN fore, NO. ae 
cents. To be had at this office and No. $0. Pri 


GATES ROCK & ORE BREAKER 


Capacity up to 150 yards per boar. 

‘Has produced more ballast, road 
metal, na broken more ore than 

all other Breakers combined. 

Send for Catalogues. 
CATES IRON WORKS 
50 C Se. Clinton Mt. 

I hGo, 


25 ey ke Boston 
y Street, New ¥c York. 


THE STEAM ENGINE: ITS PRINOt- 
ples, its yao its future and perfection 

per by E. N. Dick eoee, pus 2 ou ine of the bg history 
of the steam engi 











whieh it operates and which limit its Te wt 2) 


figures. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. GSG._ Price 10 cents. To had at this 
Office ‘and from a!) newsdealers. 

















INVENTORS and others desiring new articles manufac- 
tured and introduced, address P. O. Box 96. Cieveland, O. 


NEW CATALOCU 
a ee 
VALUABLE PAPERS 


rr in Gosmrneese Ass AMERICAN SUPPLEMENT, sent 
of ¢ 
UNK & &C Co. Sen" 361 Broadway, New York. 














ENYENTIONS ) WORKED ouT, Bases and 

odels made safety ~h ventors assured. 
All *hiods igret-clnes | athe. planer. and bench yA Par- 
— attention to! special machi nery, tools, dies, and 
press work. Safety Construction Co., 14 1a en Se RY 





BARNES’, 


I feel so highly pleas- 
ed with your Veloci- 
pede Foot Power with 
Seat, that I wish to 
add my testimony to 
Ty meg G I dia 


but having used the 
Veloci Power, I would have nothing 
XY EE 
ng power, in fa: ma to 
be almost without fatigue, and is a steadier motion. 1 
ag wish I known of it sooner. Send for casspasue. 
F. & J. BARNES CO., 99 Ruby 8t., Rockford, LI! 


~ CHICAGO NICKEL L WORKS, 
Sohn’s Pa Patent Foot Rest, 
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CHICAGO N oot ae 


DRY AIR REPRIGERATING 9 MACHINE. 

of Hall’s imeroved b natal dry air refrig- 

erator, di to deliver bout 10 10,00 cu feet of 

cold air per » when running at a speed of 100 revolu- 
tions minute, and capable of reducing the tem 
tare of 8 above to 50° below zero. With five figu 
side elevation of the s. 

tained in 

Price 








Pee 


diagrams illustrative of its 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 28s. 
) cg To be had a this office and from ail news- 








SBESTOS Fst: 


The CHALMERS-SPENCE CO., Mfrs. 
59 & G1 Liberty Street, New York. 


FAMILY ICE MACHINE 





§ Metins 1 to 18 Iba. 





teh Go Noe Youn 











Bolt and Nut 


system. 


A Substitute for Coal or Coke. 100 Gallons of Oil against 2,406 Pounds of Coal. 


A SYSTEM FOR BURNINC CRUDE PETROLEUM. 


The best pogetienl results Sm age by the manufacturers of peal, Drop. Forsings . Brass W 
Works, and many other br b cial p ct. 

We invite pro is and wil! give estimates for the p ener A construction of weate » af our 

THE STANDAKD OIL, FUEL BURNER CO., Fort edesam N.Y 

















yNvista BLE HINGES outtathe for all kinds of fine 
work. 4 for samples and price list. Hep LE 


HINGE (¢ a ‘Sis Chapel Street, Now Haven, Conn. 


PLANCHETTE.—DESCRIPTION AND 
attracted 

attention; with an of its action. Con- 

in SCIENTIFIC AMERICAN SUPPLEMENT, No. 

10 cents. To be had at this office and from 


feed 
al nowedeniers. 














FILTERING WINE.—DESCRIPTION 
*s process of elimin 
wines by mene of an coparetne cal 


gueente 
AmenIcA® 4 Senguonene. No. . 733. Price 10 cents. To 


Copying of Drawi A B. i. 
Thwaite, Assoc. M.1. t of value to a neers, 
giving detailed ions for the Pract of twelve 
t of copying dra Herschel viz.: The Cy- 
qreture nesitizing Fences et 7 on - *s); omarion 
Y otype et's ive © y 
cess, blue lines on a white nd; i’s Positive 


ue lines on a white ground ; 
black ‘lines on a white ground; 


t Process, 
groan’ Poltevin's Gel- 





dark brown lines on a aie ground ; Zinco- 
ic Process. Contained in 5 ye AM«RICAN 
UPPLEMENT, No. 584. Price 10 cents. To be had 
this office and from all newsdealers. 


2nd BCS pete 


N. Y. Mach’y Depot, Bridge Store 16. Frankfort S8t., N. y. 











Invention is likely to realize as much for the patent 

iu Knglana a8 bis United States patent produces for 
him at home. and the small cost now renders it possible 
for almost every patentee in this country to secure & pa- 
tent in Great Britain, where bis rights are as well pro- 
jected as in the United States. 

OTHER COUNTRIES.—Patents are also obtained 
on very reasonable terms in France, Belgium, Germany, 
Austria, Russia, Italy, Spain (the latter includes Cuba 
8no all the other Spanish Colonies), Braz!l, British India 
Australia, and the otaer British Colonies. 

An experience of over FORTY years has enabled the 
publishers of THe SCIENTIFIC AMEKICAN to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of the.r elients promptly and proper- 
ly done and thetr interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
°C al! countries, ineleding the cost for each, and othe 
‘information useful to persons contemplating the pro- 
— of patents abroad. may be had on application to 
this office. 

MUNN & (0., Editors and Proprietors of TH Sci- 
ENTIFIC AMBRICAN, cordially invite all persons desiring 
“sy information re ative to patents, or the registry of 
‘rade-marks, in this country or abroad, to call at their 
°fices, 341 Broadway. Examination of inventions, con- 
*ultation, and advice free. inquiries by mail promptly 


Saswered, 
Address. MUNN & CO., 
Publishers and Patent Solicitors, 
361 Broadway, New York. 
pltaNCH Ovvices: No. 62% and 64 F Street, Pacific 
‘ding, Dear 7th Street, Washington, D. C. 
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The Koch Patent File, ores wspapers, Mag- 
and peasehicts, been recently t: ed and 
azines Subscribers to the Sorekrivic AMEK- 





spokes i oFire 
HAZARD & CO., 16 G Street, Tm 


INVENTIONS PERFECTED, DETAIL ORAWINGS, PATTERRS, 
CASTINGS, | MODELS, SPECIAL TOOLS, DIES, 1163, 
NOVELTY AND DUPLICATE CIRCULAR SERT. 

A. J. WEED & CO., 106 & 198 LIBERTY ST., NEW YORK. 
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MUNN & CO.. "Pubtehers SCIENTIFIC AMERICAN, 
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THE HUANCHACA MINING COMPANY 


—A interesting acccunt of this, the representative 
Mining Cos: y of South A ; its ores. its plant, 
and ite ly production. 


ith 4 
in SCIENTIFIC AMERICAN SUPPLEMENT. No, 7 
Price 0 cen be had at this office ‘and from 
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BY GEO. M. HOPKINS 


740 Pages. 680 Illustrations. 


PRICE, by mail, postpaid, . .. . 94,00 


SEND for FREE ILLUSTRATED CIRCULAR and 
Table of Contents. 


MUNN & CO., Publishers 


Ottice of The Scientific American, 
361 Broadway, New York. 


a hon Eby Se Pele me 


and Beneely Amusing 
d Perfectly Hammiless. 
The ou arrow made without 
a point that will stick to glass 
or any smooth surface. W1il not 
mar ture or hurt any one. 
Pat. in France, Eng- 
land, Germany, 


U.8. ‘and 
Canada. 


Post- paid, 
Nickel, $1. 
Bronze,75c. 


RUBBER TIPPED ARROW co., 
Putentess end Manufacturers, Boston, Mass., U.S. A. 


ACHINISTS Taye 


TRAVE!. we 

in Germany wii) 

have an op; unity of securing an American 

patent (No. ttn Positive Shuttle Motion for 

Looms) very cheap. Further information can be obtain- 
ed by letter or personally from M, SCH MIRK, Fayette, Mo. 


















NUT TAPPING 














MACHINE. 


DURRELL’S PATENT. 
No. 1 Machine, 0 Ib., 7 spindles. 
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CIRCULATION OF WATER IN STEAM 
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ALUMINUM BRONZE AND BRASS 
as a suitable material for Prupellers.—A paper by 

H. Cowles a discussing the various materials that 
have been used in the construction of prupelier wheels. 
and giving the details of government tests ie of nu. 
merous aluminum tuined in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. its Price 
10 cents. To be had at this ofies ane from all news- 
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This widely circulated and splendidly tllustrate 
paper fs ished weekly. Every number contains six- 
of useful info:mation and a lange number of 
original engraviogs of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Te egraphy, Photography, Archi- 
tecture, Agriculture Horticulture, Natural History, etc 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the ScixeN- 
TIFic Av ERICAN will be sent for one yeer—&@ numbers- 
Postage prepaid, to any subseriber w the United States, 
Canada or Mexico, on receipt of three dellare by the 
publisbers; six months, $1.50; three months, $10. 

Clabe.—Special rates for several names, and to Post 
Masters. Write for perticulars. 

The safest irs is by Postal Order, Draft, or 

“Money earefally pluced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make ail orders, drafts, eic., pay 


able to 
MUI s& SO., 
361 Broadway, New York. 
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Scientific American Supplement. 


This is a separate and distinct publication from 
Tue SCURNTIFIC AMERICAN, but ts uniform therewith 
ip size, every number containing sixteen large pages ful! 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
Presents the most recent papers by eminent writers in 
all the principal departments of ‘Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, G phy, Archwology Astronomy. 
Chemistry, Electricity, Light. Heat, Mechanica! Engi- 
neering. Steam and Railway Engineering, Mining. 
Ship Building, Marine Engineering, Photography. 
Technology, Manufacturing industries, Sanitary En 
gineering. Agricuiture, Horticulture, Domestic Econ. - 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuabie information obtainable in no other pu! 
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The most important Engineering Works, Mechanisv's, 
| and Manufactures at home and abroad are illustrated 
| and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States 20d 
Canada, $5.00 a year, or one copy of the ScrENTIFIC A™- 
EKICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
aod remit by pustal order, express money order, or check. 

MUNN & Ce.,. 361 Breadway, N.Y. 
Publisbers SCIENTIFIC AMEKICAN. 


Building Edition. 


THe SCIENTIFIC AMERICAN ARCHITECTS’ 4” 
BoILDERs’ Eprrion is issued monthly. $2.50 « year 
Single copies, 2% cents. Forty large quarto pages. equs! 
to about two bandred ordimary book pages: forming * 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction #0! 
allied subjects. 

A special feature is the presentation in each num)er 
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